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CHAIRMAN’S  REMARKS 


John  A.S.  WALKER 

Deputy  Assistant  Secretary  General 
Scientific  Affairs  D*-'isloa,  NATO 

A  seminar  on  The  Preservation  of  Flora  and  Fauna  in  Military  Training 
Areas  was  held  at  Soesterberg,  The  Netherlands,  from  28th  to  30th  November,  1984 
under  the  auspices  of  the  NATO  Committee  on  the  Challenges  of  Modern  Socia'v 
(CCMS). 

AO  participants,  representing  9  countries,  attended  the  seminar  which 
was  aimed  at  bringing  together  managers  and  researchers  active  in  this  field  in 
order  to  exchange  approaches,  ideas  and  experiences. 

15  formal  presentations  were  made,  covering  a  large  variety  of  dif¬ 
ferent  types  of  terrain,  vegetation  and  clientele  (furred  an  feathered).  The 
reader  will  be  struck  both  by  the  complexities  of  the  problems  encountered  and 
the  success  achieved  by  a  small  group  of  people  whose  dedication  and  enthusiasm 
are  reflected  by  these  representative  presentations. 

That  our  animals  and  birds  find  some  of  their  safest  havens  within  our 
military  training  areas  -  Including  firing  ranges  -  may  surprise  some.  Yet  the 
fact  remains  that  they  not  only  flourish  but  even  include,  within  their  habi¬ 
tats,  the  few  remaining  representatives  of  several  endangered  species.  And  this 
phenomenon  is  also  extended  to  the  flora  in  many  training  areas  where  well  con¬ 
ceived  and  executed  land  coneervation  policies  have  been  rewarded  by  the  re¬ 
appearance  of  plants  and  other  flowers  not  identified  for  many  a  long  year. 

The  presentations  made  were  designed  for  the  expert  participants  of  the 
seminar.  However,  their  intrinsic  value  to  others  not  able  to  attend  was  con¬ 
sidered  worth  the  preparation  of  a  publication  -  albeit  with  modest  resources. 


Furthermore,  it  is  hoped  that  the  information  it  contains  will  be  of  Interest  to 
the  wider  .ublic  represented  by  those  many  citizens  concerned  with  the  conser¬ 
vation  of  their  wildlife  and  nature  heritage.  There  can  be  few  more  striking 
examples  of  a  field  of  activity  which  provides  advantages  to  all  those  concerned 
-  the  soldier  whose  training  under  realistic  natural  conditions  is  maintained  in 
spite  of  heavy  usage,  the  citizen,  parts  of  whose  country  are  maintained  in 
their  original  beauty  and,  not  least,  that  multitude  of  non-voting  "citizens" 
who  are  offered  environments  secure  from  the  ever-increasing  encroachments  of 
mankind. 

As  chairman  of  the  seminar  I  would  like  to  thank,  on  Dehalf  of  all  par¬ 
ticipants,  the  Defence  Department  of  the  Netherlands,  and  particularly  the 
Director  vi  Materiel  (Infrastructure),  for  its  efficient  organization  and  warm 
hospi:  lity  so  freely  given.  Our  thanks  also  go  to  those  whose  presentations, 
offered  in  this  binder,  made  the  seminar  the  success  it  undoubtedly  wac. 
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NATIONAL  EXPERIENCES  ON  THE  PRESERVATION 
OF  FLORA  AND  FAUNA  IN  MILITARY  TRAINING  AREAS 


T.  Schaldemose-Nielsen, 
Asst.  Head  of  Department, 
Ministry  of  Defence,  Denmark 


BACKGROUND.  MILITARY  RULES  CONCERNING  CARE  OF  GAME. 

The  Danish  legislation  covering  the  whole  environmental 
sphere  deludes  of  course  all  areas  administrated  by  the 
Defence.  But  it  has  been  found  necessary  to  elaborate  more 
detailed  regulations  related  to  the  care  of  game  -  let  me 
call  them  "Standard  Procedures".  This  said  I  must  admit 
that  it  has  not  yet  been  found  necessary  to  publish  regu¬ 
lations  concerning  protection  of  the  flora  -  here  the  le¬ 
gislation  only  governs  the  protection.  And  now  some  com¬ 
ments  on  care  of  game. 

The  basis  is  quite  clear  as  all  areas  belonging  to 
the  Armed  Forces  shall  manifest  itself  as  a  refuge  for  the 
fauna  of  Denmark.  This  means  the  fauna  as  a  whole  and  not 
just  chaseable  game.  Consequently  chase  as  such  may  only 
be  practicable,  if  the  sporting  utilization  can  be  combined 
with  the  primary  purpose  of  such  areas  -  it  might  be  firing 
ranges,  training  areas  or  air  bases.  Furthermore  chasing 
is  only  allowed  to  serve  the  care  of  game.  Thirdly  it  is 
prohibited  to  make  any  leasing  of  hunting  rights,  and 
forthly  predatory  animal  may  be  pursued,  whenever  needed, 
which  means  if  an  official  order  indicates  the  necessity  of 
such  an  extermination.  Normally  such  animals  are  only  to 
be  exterminated  as  part  of  -  let  us  call  it  -  a  normal  re¬ 
duction. 

This  said  there  is  a  most  important  exception  especial¬ 
ly  aa  to  air-bases,  where  preventive  measures,  in  order  to 
diminish  the  danger  of  collision  between  aircraft  and  birds/ 
game,  allow  hunting  to  the  greatest  pc  'sible  extent,  but 
still  with  due  respect  to  the  local  care  of  game  and  bird. 

And  who  is  responsible  for  the  compliance  with  these 
rules  -  the  local  commandant.  He  will  always  be  an  officer 
(major/lieutenant  colonel)  with  the  administrative  responsi¬ 
bility  of  a  garrison,  a  camp,  a  depot  or  an  air/naval  base. 

What  is  the  responsibility  of  a  local  commander?  Except 
for  his  administrative  duties 

-  he  is  the  supervisor  of  the  stock  of  game,  whicn 

means  among  others  that  he  has  to  keep  up  the  stock 
and  to  promote  a  healthy  aid  many-sided  stock, 
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he  has  to  secure  and  create  the  best  possible  condi¬ 
tions  of  life  for  game  and  birds, 


-  he  alone  is  responsible  for  keeping  of  the  Game  Act 
and  related  regulations  and 

last,  but  not  least  he  alone  is  responsible  for  manage¬ 
ment  of  money  intended  to  promote  the  care  of  game. 

But  from  where  will  these  money  emerge?  As  already  men¬ 
tioned  hunting  is  not  forbidden,  but  all  types  of  animal  and 
bird  have  to  be  sold  via  the  commandant,  and  the  prices  are 
governmental  fixed,  as  we  have  to  follow  the  price  regulations 
as  laid  down  by  the  forest  authorities.  Of  course  there  is  a 
reason  behind  that,  as  the  hunter  hereby  is  reserved  the  right 
to  buy  his  own  bag  for  personal  use  which  is  close  in  accor¬ 
dance  with  the  regulations  applying  to  everyone  from  the  fore¬ 
stry  authorities.  If  this  preference  is  not  used,  the  animal 
or  the  bird  has  to  be  handed  over  to  a  poulterer  and  now  the 
price  will  be  commensurable  with  that  of  a  grocer's. 

The  revenue  from  this  activity  is  of  course  not  overwhel¬ 
ming  -  some  hundred  thousands  Danish  kroner  yearly,  but  they 
serve  their  purpose  as  part  of  the  system.  These  money  are  so 
to  speak  tied  up.  It  means  that  the  revenue  according  to  the 
procedures  shall  be  used  to  care  of  game,  i.e.  to  new  planta¬ 
tion  (trees  or/and  flowers),  stocking  of  animals  or  birds,  con¬ 
struction  of  artificial  dens,  procurement  of  traps  and  so  on. 

As  you  may  understand  all  these  procedures  need  a  combined 
administration  and  to  that  purpose  we  have  a  special  function 
named  "The  Game-Keeper  to  the  Ministry  of  Defence”.  His  job  is 
to  supervise  all  the  commandants  and  consult  in  all  game-matters 
He  is  also  the  link  between  the  Defence  and  the  Institute  of 
Game-Biology,  which  belongs  under  the  Ministry  of  Agriculture. 

As  for  the  game-keeper,  normally  an  elderly  colonel,  we 
always  choose  an  active  hunter,  but  as  not  every  Danish  officer 
presumably  is  a  hunter  the  local  commandant  is  allowed  to  nomi¬ 
nate  a  member  of  his  staff-element  es  "game-officer”. 


THE  AREAS  0? 


DEFHTCE.  THE  DEFENCE  AS  LANDOWNER. 


Denmark  as  a  united  kingdom  was  established  more  than 
thousand  years  ago  and  since  then  defence  has  called  for  mili- 


tary  installation."  '  ->  the  development  of  the  military  tech¬ 
nology.  This  der ■>  *.t  has  called  for  new  and  more  specified 

areal  demands.  We  are  not  just  defending  the  towns  as  such, 
but  on  the  other  hand  you  could  formerly  regard  the  open 
country  as  one  large  training-area.  To-day  the  situation  is 
quite  opposite. 

One  per  cent  of  the  whole  Danish  areai >  it  means  36.000 
ha,  is  administrated  by  the  Defence,  the  majority  of  which  has 
been  acquired  within  the  last  100  years.  In  practice  these 
areas  are  cathegorized  as  follows: 

barracks,  depots  and  workshops, 

-  air  and  naval  bases, 

drill  grounds  with  firing  ranges  and 
training  areas. 

Before  going  into  details  you  should  remember  that  Den¬ 
mark  as  such  is  a  low-lying  country  just  as  the  Netherlands. 

Ve  have  no  real  heights,  and  the  highest  point  is  round  about 
140  m,  and  except  for  the  island  of  Bornholm  there  are  no  stone 
cliffs.  The  climate  is  coastal  and  there  are  very  few  species 
of  beast  and  bird  of  prey.  Most  of  the  land  side  i3  cultivated 
for  agricultural  or  forest  utilization.  The  doriinant  tree  is 
the  beecn,  but  areas  of  coniferous  trees  are  to  be  seen  espe¬ 
cially  in  Jutland  adjacent  to  moorland.  Generally  speaking 
the  country-side  of  Denmark  is  not  in  any  way  characterized  by 
great  movements  as  to  nature.  But  now  to  some  specific  cases, 
which  might  give  you  an  idea  of  the  situation,  in  Denmark. 

WEST  AMAGER. 

By  way  of  introduction  I  must  admit  that  my  first  example 
is  not  quite  new  to  those  of  you  who  attended  the  Munich  Seminar 
in  September,  and  let  us  look  at  an  area  which  might  be  not 
quite  unknown  to  you  arriving  by  air  to  Copenhagen.  The  inter¬ 
national  airport  is' placed  on  an  island  East  of  Zealand,  named 
Amager.  Being  in  the  Netherlands  let  me  just  tell  you  that 
centuries  ago  the  island  by  the  king  was  handed  over  to  Dutch 
farmers  and  they  started  up  gardening,  which  still  is  to  be 
seen.  On  special  occasions  the  descendants  will  wear  their 
traditional  costumes.  As  a  matter  of  fact  they  might  be  the 
first  example  of  guest-workers  in  Denmark. 

The  South-Western  part  of  this  island  has  for  decades 
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been  a  Military  training  area  with  quit*  a  larga  firing  rang* 
for  not  only  rifles,  but  evon  Mortara  and  artillary.  On 
aacond  thoughts  I  an  surprised  as  all  thasa  activities  were 
first  started  in  1957  and  ware  continued  for  aore  than  20  years 
as  the  distance  froa  the  City  Hail  square  to  the  Bain-entrance 
is  less  than  5  miles  or  rather  was. 

The  area  amounts  to  2.300  ha.  and  consists  in  general 
of  dammed  sea  bed  started  in  1939.  As  to  the  flora  the  area 
is  quite  unique,  not  to  speak  of  its  impact  on  ornithology 
with  three  predominant  features: 

-  coast  birds  such  as  sea-gulls,  terns  or  sea-swallows 
and  eiders  (to  which  I  will  return),  and  these  species 
have  here  created  their  colonies,  where  they  are 
breeding  and  sitting  on  their  eggs, 

-  nearly  all  (Danish)  species  of  wading  birds  are  to 
be  seen, 

-  the  area  is  the  most  important  lay-by  for  birds  of 
prey  in  autumn  and  in  winter,  and  of  course 

many,  many  other  small  birds. 

Why,  and  the  answer  is  quite  simple.  Here  the  birds 
have  just  what  they  want,  and  there  are  nearly  no  people  to 
disturb  their  way  of  life.  The  shooting  and  the  military  traf¬ 
fic  means  nothing  to  them.  And  the  same  goes  for  the  vegeta¬ 
tion,  which  is  sparse,  but  also  includes  less  well-known  types. 

How  we  are  facing  quite  a  new  situation,  as  it  has  been 
resolved  by  law  to  stop  the  military  use.  The  Ministry  of 
the  Environment  is  now  responsible  for  the  area,  but  removal 
of  ammunition  and  explosives,  in  fact  unexploded  bombs  and 
shells  lies  with  the  Ministry  of  Defence  and  calls  for  man¬ 
power  and  special  equipment. 

To  make  a  long  story  short  the  whole  area  will  in  prin¬ 
ciple  be  opened  for  the  public  next  year,  and  since  this  spring 
there  has  been  unrestricted  access  to  everyone,  provided  that 
they  will  follow  the  tracks  and  comply  with  some  restrictions. 
To  ay  knowledge  we  have  been  spared  of  any  kind  of  incidents 
and  accidents,  but  the  arer  as  such  is  not  attractive  to  every 
age  group  and  e.g.  you  are  not  and  --ill  not  in  future  be  al¬ 
lowed  to  use  it  as  bathing-place,  and  why  that  -  so  close  to 


the  Sound?  To  save  the  birds  and  this  unique  bird  life.  I  have 
only  one  question.  What  will  happen  in  future?  Will  the  birds 
be  able  to  be  accustomed  with  people  walking  around  often  accom¬ 
panied  by  dogs  and  childrens  playing?  I  wonder,  but  of  course  I 
do  hope  for  the  best. 

OKSB0L-BORRIS. 

To-day  we  have  to  our  military  disposal  in  all  10  training 
areas,  and  now  I  will  turn  to  the  peninsula  of  Jutland  to  our 
largest  area  comprising  about  14.000  ha. ,  which  is  more  than  a 
third  of  all  the  military  areas. 

This  area  is  a  combination  of  dunes,  heather  and  pine 
forest,  but  the  vegetation  as  such  is  rather  sparse.  As  to  the 
ornithology  the  whole  area  is  very  abundant  with  many  species  of 
especially  ducks  and  even  wading  birds  due  to  the  marine  fore¬ 
land,  the  marsh  and  the  shallow  lakes.  In  spring  and  in  autumn 
hundred  of  thousands  of  birds  of  passage  use  the  area  as  their 
favourite  lay-by.  Although  this  area  is  extensively  used,  now 
and  then  even  by  foreign  troops,  it  is  without  any  problem  to 
animals  as  well  as  to  birds.  This  said, the  problem  with  the  vege¬ 
tation  is  rather  complicated.  The  military  use  has  changed  the 
surface  as  time  goes  on,  and  the  vegetation  is  the  object  of  attr: 
tion  resulting  in  wide-spread  sandy  plains.  Besides,  the  use 
of  shells  often  causes  fire,  which  again  is  an  advantage  for  a 
broader  extension  of  the  heather,  which  is  not  the  best  to  the 
rest  of  the  few  flowers,  mainly  weeds.  To  face  tnis  problem  or 
rather  solve  it,  the  Institute  of  Botany  under  the  University  of 
Arhus  has  made  a  widespread  examination,  not  of  this  area,  but 
a  smaller  infantry  training  area,  Borris,  which  to  some  extent 
has  the  same  composition  except  for  the  marineland.  The  results 
of  this  I  cannot  produce  as  the  work  was  only  finished  a  few 
weeks  ago,  but  maybe  we  have  to  work  out  some  standard  proce¬ 
dures  corresponding  to  those  covering  the  care  of  game. 

Then  wo  are  back  to  animals,  and  these  areas  in  Jutland 
as  most  of  the  other  training  areas  are  real  a  dream  of  the 
hunter.  Only  few  species  such  as  fallow  deer,  roe  deer,  red 
deer,  fox  and  hare  are  represented,  but  there  are  plenty  of  them 
due  to  the  military  care  of  game.  And  besides  they  are  not  the 
slightest  affected  by  the  noise  from  artillery,  tanks  or  cars.  I 
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will  not  assert  that  they  onjoy  their  special  situation,  but  in 
1957-60  I  was  an  instructor  of  heavy  machine-guns  at  the  Ser- 
geants-School  of  Infantry.  The  training  system  resulted  in 
exercises  every  third  month  in  a  training  area  on  Zealand  with 
deer  and  sheep,  and  their  ability  to  avoid  dangerous  areas  with 
targets  and  fire  zones  was  phantastic.  At  the  same  time  there 
was  even  training  with  mortars  and  recoilless  guns,  but  I  have 
never  seen  or  been  told  that  an  animal  has  been  hit.  Quite 
recently  this  fact  has  been  confirmed  by  experts  when  discussing 
ay  briefing  to-day.  On  the  other  hand  I  was  informed  by  the 
same  people  that  cross-country  running,  not  to  speak  of  jogging 
is  a  severe  problem  especially  to  deer,  in  fact  a  stress  factor 
has  been  demonstrated  through  sofisticated  methods  -  their  daily 
routine  has  been  broken.  Often  the  running  takes  place  in  the 
morning  or  in  the  late  afternoon  and  the  animals  simply  dislike  it 


GREENLAND. 

As  you  know  Greenland  is  the  largest  island  of  the  world, 

but  still  part  of  the  Kingdom  of  Denmark  and  just  to  give  you 

• 

an  impression  of  the  area  it  is  50  times  as  large  of  that  of 
Denmark  with  its  2.2  mio.  km2  of  which  the  ice  cap  covers  more 

p 

than  1.8  mio.  km  .  But  how  does  Greenland  fit  into  my  briefing? 
North-  and  Northeast-Greenland  has  by  the  law  of  1974-  the  status 
of  national  park  covering  round  about  10  times  as  much  as  Den¬ 
mark  and  the  responsibility  for  the  whole  area  lies  with  the 
Defence.  In  principle  the  area  is  uninhabited  except  from  teams 
on  a  weather  station  (Danmarkshavn) ,  and  an  air  strip  (Mestersvig) 
plus  a  smaller  detachment  at  Station  ITord  -  all  in  all  35  persons 
But  to  demonstrate  our  sovereignty  over  this  area  and  to  control 
the  situation  of  the  animal  and  fish  we  have  organized  special 
sledge  patrols,  named  SIRIUS,  the  dog  star.  These  people,  all 
non-commissioned  officers  with  a  very  special  training,  by  the 
way  given  in  North-Norway,  are  on  patrol  for  two  years.  I  will 
not  go  into  details,  but  yearly  they,  two  and  two  +  11  dogs,  do 
not  less  than  20.000  km.  As  to  the  dogs  they  are  in  active  ser¬ 
vice  five  to  six  years,  which  means  that  one  dog  in  these  years 
has  covered  the  distance  from  Copenhagen  to  Cape  Town  and  back 
again.  But,  believe  it  or  not,  the  Preservation  Act  is  so  re¬ 
strictive  that  our  men  on  patrol  in  principle  are  not  al  loved 
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hunting*  except  in  seif-defence,  3nd  do  remember  that  the  polar 
bear  and  the  musk  ox  are  very  aggressive.  That  is  another  and 
quite  different  example  of  game-keeping. 

SUMMARY. 

Let  me  conclude  m  the  following  way:  It  seems  quite  ob¬ 
viously  that  the  Danish  Defence  for  many  years  has  done  a  good 
,job  as  to  secure  the  fauna  on  its  areas,  but  the  flora  seems  to 
present  some  problems,  but  as  already  mentioned  the  experts  have 
done  their  job,  which  might  result  in  new  ‘standard  procedures 
matching  the  care  of  game. 


Thank  you  Mr.  Chairman. 


AN  EXAMINATION  OF  THE  EFFECTS  OF  MILITARY  EXERCISES 
ON  SOIL,  VEGETATION  AND  FAUNA 
T.  Zvart ,  Ministry  of  Defence 
F.C.  Zuidema,  National  Council 
for  Agricultural  Research 
The  Netherlands 


MINISTRY  OF  DEFENCE 

DIRECTORATE  OF  MATERIEL  (INFRASTRUCTURE) 


SEMINAR  ON  THE  PRESERVATION  OF  FLORA  AND  FAUNA  IN  MILITARY 
TRAINING  AREAS 


INTRODUCTION 

1.  An  examination  of  the  effects  of  nil! t ary  exercises  on  soil,  vegetation 
and  fauna. 

MINISTRY  OF  DEFENCE  LAND-USE  POLICY 

2.  The  objective  of  the  MOD'S  land-use  policy  is  laid  down  in  the  recently 
produced  Structure  Plan  for  Military  Land.  It  Is  as  follows: 

"The  creation  of  land-use  conditions  for  the  effective  execution  by  the  armed 
forces  of  their  tasks  arising  from  defence  policy** 

Within  the  framework  of  overall  government  policy,  MOD  land-use  policy  Is  aimed 
lnte?  alia  at  contributing  to: 

-  the  functional  and  harmonious  development  of  land  utilisation; 

-  the  preservation  and  development  of  the  quality  of  the  environment; 

-  the  promotion  of  a  desirable  aodo-cultural  and  economic  development; 


restricting  demands  on  governsient  financial  resources 


The  objective  to  which  I  have  referred  Is  also  elaborated  In  a  number  of  guide¬ 
lines  In  the  Structure  Plan.  In  this  presentation  I  shall  refer  to  the  most 
relevant  ones. 

-  adequate  facilities  must  be  available  In  order  to  achieve  and  maintain  the 
necessary  degree  of  proficiency  and  to  maintain  the  capacity  of  the  armed 
forces  for  operational  deployment; 

-  cooperation  will  be  provided  In  regard  to  the  multiple  uae  of  military 
land  If  the  activities  involved  are  compatible; 

-  In  the  location  and  use  of  military  training  areas  the  aim  is  that  as  few 
adverse  consequences  as  possible  occur  in  regard  to  recreation,  agri¬ 
culture,  housing  and  other  civil  interests.  The  Importance  of  maintaining 
existing  natural  communities  will  also  be  taker,  into  account. 

This  brings  me  to  the  essence  of  this  address.  With  the  adjustment  and  adap¬ 
tation  required  In  the  organization  of  military  training  areas  in  the  rural 
areas,  the  Defence  Ministry  often  comes  up  against  the  Interests  of  nature 
preservation.  In  former  times  there  were  no  reasons  for  conflict.  After  all,  in 
those  days  the  army  consisted  mainly  of  foot-soldiers  and  horse.  However,  with 
the  advancing  mechanisation  of  the  Royal  Netherlands  Army,  a  change  took  place. 
Moreover,  there  Is  the  additional  fact  that  people  nowadays  pay  more  attention 
to  nature  and  to  Its  Importance.  Besides,  recreationists  make  great  demands  on 
nature.  Hence  the  essentials  of  the  conflict  can  be  reduced  to  the  fact  that  the 
interests  o:  defence,  recreation  and  the  preservation  of  nature  lie  for  the 
greater  part  In  the  same  parts  of  the  rural  areas.  HOD  takes  the  view  that.  If 
the  political  will  Is  there,  these  three  can  often  go  hand  In  hand. 
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POLICY  QUESTIONS 


3*  In  order  to  address  che  reasons  for  this  conflict  and  to  enable  solu¬ 

tions  to  be  found  to  them,  It  proved  desirable  and  necessary  to  undertake  a 
scientific  examination  of  the  effects  of  military  land-usage  on  flora  and  fauna. 
On  the  basis  of  these  policy  questions  the  HOD  Directorate  of  Materiel 
( uif rastucture) ,  whose  responsibilities  include  the  laying  out  and  maintenance 
of  military  training  areas  (l.e.  the  real  estate),  joined  the  National  Council 
for  Agricultural  Research  (NCAR)  as  a  participating  member.  I  should  just  like 
to  mention  at  this  stage  some  of  the  advantages  of  this  participation: 

-  the  NCAR  gathers  together  the  researchers  to  carry  out  the  examination  and 
makes  arrangements  with  the  authority  commissioning  the  work  -  In  this 
case  MOD  -to  steer  It  along  the  right  lines  and  within  the  financial  limi¬ 
tations  set  down. 

-  it  was  possible  to  make  use  of  a  wide  range  of  experts  from  various  Insti¬ 
tutes  to  deal  with  the  apparently  complex  questions  raised  by  Defence.  A 
single  Wheel  tester  to  check  the  performance  of  the  tyres  on  vehicles  has 
proved  to  be  useful  for  experimental  tests  with  military  vehicles. 

THE  REQUEST  FOR  AN  EXAMINATION  COVERED  THE  FOLLOWING  ASPECTS 

4. 


a.  The  effect  of  military  exercises  on  flora  and  fauna. 

-  what  is  the  present-day  composition  of  the  flora  and  the  large  species 
of  fauna  on  the  military  training  areas  (Including  those  on  heathland); 


-  what  Is  the  composition  of  flora  and  large  species  of  fauna  on  com¬ 
parable  heathlands  that  are  not  military  training  areas; 

-  what  are  the  differences  between  them  and  can  these  be  wholly  imputed 
to  military  use; 

-  are  these  differences  adverse  (i.e.  does  impoverishment  occur)  or  are 
they  of  the  same  level  (i.e.  there  is  only  a  change  but  no 
impoverishment) ; 

-  what  are  the  short-term  and  long-term  consequences  for  the  flora  of 
driving  through  heath  vegetation  once  and  more  than  once; 

-  what  is  the  effect  on  flora  of  various  types  of  vehicle  being  driven 
through  heath  vegetation. 

Report  on  Environmental  Effects. 


-  what  is  the  effect  on  the  soil  of  constructing  a  system  of  tracks  (i.e. 
by  digging); 

-  what  is  the  influence  on  flora,  fauna  and  soil  of  laying  out  a  new 
training  area  and  putting  it  into  use; 


-  how  do  the  disused  tracks  develop  as  regards  soil  and  flora  (see 
also  d); 
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what  effects  does  the  digging  of  tracks  have  on  the  vegetation  chat 
exists  alongside  the  tracks; 


c.  Consequences  of  the  re-layinR  out  of  areas  of  drift  sand. 

-  what  are  the  consequences  for  the  character  (l.e.  flora  and  fauna)  of 
an  area  of  drift  sand  of  constructing  sand  tracks  suitable  for  wheeled 
vehicles; 

-  what  are  the  consequences  for  the  character  (l.e.  flora  and  fauna)  of 
an  area  of  drift  sand  of  using  tracked  vehicles  on  it; 

d.  Evaluation  of  plant  growth  on  disused  tracks  and  restored  areas  and  arear 

no  longer  wooded. 

-  what  Is  the  sequence  of  vegetation  (plant  types)  that  develops  on 
disused  tracks  and  areas  that  are  no  longer  wooded; 

-  the  desired  growth  (heather)  eventually  take  place; 

-  is  the  present-day  sowing  with  sheep's  fescue  the  best  way  of  bringing 
about  eventual  growth; 

-  is  the  sowing  of  heather  aore  effective; 

-  is  the  right  preparation  of  the  soil  being  carried  out  near  the  tracks 
no  longer  to  be  used. 
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Finding  the  answers  to  all  these  questions  would  require  extensive  research  work 
and  funding  of  a  similar  order.  It  was  therefore  decided  to  restrict  the  work  to 
the  most  Important  effects  on  heathlands,  the  most  frequently  occurring  type  of 
land.  In  addition,  a  plan  was  designed  for  the  phasing  of  the  various  subsidiary 
studies  within  a  total  programme  period  of  5  years  (1980-1984).  During  the 
course  of  the  research  it  was  apparent  that  the  MOD  was  not  the  only  authority 
that  had  a  requirement  for  a  study  of  this  kind.  In  the  area  of  nature  conser¬ 
vation  too  there  was  interest  in  this  type  of  study  (in  connection  with,  for 
Instance,  the  relationship  between  recreation  and  the  preservation  of  nature). 
This  was  evident  from  the  time  devoted  to  the  examination  by  the  participating 
institutes  and  their  research  workers  -  which  in  financial  terms  -  far  exceeded 
the  sum  set  aside  by  Defence  (about  1  million  guilders  spread  over  S  years).  The 
three  institutes  carrying  out  the  study  are  putting  a  great  deal  of  their  own 
time  into  it. 

I  want  to  express  my  appreciation  to  these  three  Institutes:  the  Soil 
Survey  Institute,  the  Institute  of  Agricultural  Engineering  and  especially  the 
Research  Institute  for  Nature  Management  which,  comparatively,  has  devoted  an 
extraordinary  amount  cf  effort  to  this  study. 

brief  outline  of  the  studies 

5.  The  aim  of  the  examination  may  be  summarized  briefly  by  the  following 

questions: 

-  What  is  the  effect  on  the  soil,  vegetation  and  fauna  of  the  measures  taken 
in  laying  out  the  training  areas  and  of  military  exercises,  and  how  must 
these  effects  be  judged  in  the  light  of  the  objectives  of  nature 
conservation? 
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How  are  the  Interests  of  nature  conservation  best  served  within  the  frame¬ 


work  of  a  multifunctional  use  of  military  training  areas?  (This  also 
Includes  the  removal  of  roads  no  longer  required.) 

The  answers  to  both  questions  are  concerned  with  determining  the 

effects. 

This  applies  both  to  the  user,  who  can  lay  out,  manage  and  use  the  areas  in  dif¬ 
ferent  ways,  and  to  the  environment  which  will  react  in  various  ways  to  this 
"intervention  by  the  military".  Firstly,  therefore,  a  general  description  was 
made  of  the  activities  that  take  place  in  military  training  nreas  and  at  the 
same  time  an  inventory  was  prepared  of  the  nature  of  the  soil,  the  vegetation, 
large  species  of  fauna  and  the  cultural  history  of  all  military  ranges.  This 
preliminary  study  and  a  literature  study  of  the  bottlenecks  in  the  relation 
"ship  between  military  exercises"  and  the  importance  of  the  .iatural  environment 
constituted  the  basis  for  the  selection  of  the  problems  to  be  covered  by  the 
examination  and  of  the  areas  where  field-studies  could  be  carried  out.  The  final 
choice  covered  4  subject  areas: 

a.  lay-out  and  excavation,  sub-divided  into: 

(1)  demand  for  space  and  pattern  of  lay-out  of  facilities; 

(2)  hydrological  consequences  of  the  construction  of  sand  tracks; 

(3)  isolation  effects  of  sand  tracks  and  roads. 

b.  the  presence  of  people  and  equipment  in  connection  with  breeding  birds; 

c.  driving  and  walking  over  the  terrain; 
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d.  establishing  vegetation  on  those  parts  of  the  terrain  that  are  no  longer 
used  or  that  have  been  excavated,  with  the  following  s-.o-divlsions: 

(1)  sensitivity  of  land  types  to  erosion; 

(2)  germination  and  establishment  of  plant  types  i.e.  vegetation. 

The  examination  covers  both  bureau  studies  and  field  studies.  The  latter  are 

especially  of  a  comparative  and  corrective  kind.  This  ^ is  that  existing 

situations,  in  which  differences  occur  In  the  intensity  of  military  use,  are 
compared  with  one  another.  Sometimes  air  photographs  have  made  it  possible  to 
follow  changes  in  the  vegetation  over  several  decades  as  a  result  of  the 
Increased  use  of  vehicles.  Similar  tendencies  are  also  very  important  in  the 
other  direction  for  example  tdiere  disused  tracks  gradually  become  less  discer¬ 
nible  in  the  landscape  and  assume  the  same  natural  characteristics  as  those 
occurlng  In  the  vicinity. 

Considerable  significance  Is  attached  to  the  synthesis  between  the 
various  subsidiary  studies.  Since  the  programme  was  set  up,  much  attention  has 
continued  to  be  given  to  conesion  in  the  examination  of  effects.  This  is  not 
only  a  matter  of  Interest  from  the  scientific  point  of  view,  but,  in  the  pre¬ 
paration  of  the  plans  for  the  lay-out  and  management  of  military  training  areas, 
the  conclusions  that  can  be  drawn  from  a  synthesis  of  this  kind  are  also  of 
practical  value.  This  applies  in  particular  to  the  subject  of  driving  and 
walking  over  the  terrain  which  is  based  both  on  experiments  and  on  a  scientific 
understanding  of  the  various  disciplines  Involved.  The  study  concerning  disused 
tracks  and  that  relating  to  the  claim  on  space  are  also  characterized  by  the 
syntheses  they  present. 


The  examination  has  now  reached  the  last  phase,  namely  that  of  synthe¬ 
sis  and  conclusions*  A  number  of  these  will  be  p_-  sented  to  you  in  the  addresses 
that  follow.  I  should  like  to  conclude  our  general  presentation  with  two 
observations: 

a.  During  the  period  of  the  examination  both  the  Ministry  of  Defence  and  the 
research  institutes  have  imposed  restrictions  on  themselves  in  the 
Interests  of  achieving  adequate  quality  in  the  implementation  of  the  exa¬ 
mination.  By  this  I  mean  that  we  deliberately  omitted  from  the  study  a 
number  of  soil  types,  such  as  marine  sandy  soils  owing  to  their  different 
situation  (l.e.  militarily,  pedologically  and  hydrological ly) .  In  addi¬ 
tion,  a  number  of  specific  questions  have  arisen  in  recent  years  tfilch 
could  no  longer  be  broached  during  the  period  of  the  examination  because 
of  the  constraints  imposed  by  both  time  and  budget; 

b.  Cooperation  of  this  kind  between  the  Ministry  of  Defence  on  the  one  hand 
and  a  group  of  research  institutes  on  the  other  could  also  be  fruitful  in 
the  future,  when,  for  example,  certain  political  decisions  will  have  to  be 
based  on  reports  relating  to  the  effects  on  the  environment. 

This  concludes  the  introduction  to  the  Dutch  contribution  to  this 
seminar.  I  shall  now  ask  t*  *.  other  Dutch  speakers  to  take  over. 
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EFFECTS  OF  OFF-ROAD  LOCOMOTION  ON  SOIL  'EGETATIQN  IN  HEATHLAND 

by  H.  M.  Beije 

U _ INTRODUCTION 

The  Netherlands  has  some  b5,000  ha  inland  heathlands  and  shifting 
sands.  The  actual  heathlands  are  remains  of  a  much  bigger  area  of 
heathland  in  which  the  Netherlands  formed  the  centre.  Inland  shif¬ 
ting  sands  are  the  result  of  overusing  heathlands  in  former  ages. 
Holland  is  the  only  country  in  Western  Europe  where  some  large- 
scale  shifting  sands  of  this  type  still  exist. 

13,500  ha  of  heathland  and  shifting  sands  is  used  now  for  military 
purposes.  The  government  intends  to  protect  all  heathlands  and  shif¬ 
ting  3ands  for  nature  conservation  and  recreation,  also  in  military 
training  areas. 

Because  of  mechanization  and  adaptation  of  operational  tactics,  the 
structure  and  use  of  training  areas  is  changing. 

The  surface  of  free-for-all  areas  will  be  enlarged  from  1000  to  some 
2800  ha.  In  the  remaining  areas  (±  10,000  ha),  military  vehicles 
are  dictated  to  go  only  by  roads.  Nevertheless  research  on  off-road 
locomotion  has  been  started  to  provide  scientific  information  why 
vehicles  should  drive  whether  on  roads  or  off  roads. 

In  1981  the  Dutch  Ministry  of  Defence  charged  to  investigate  the  ef¬ 
fects  of  off-road  locomotion  on  the  soil  and  vegetation.  This 
research  will  be  ended  in  1985.  In  this  briefing  some  preliminary 
results  are  given. 

2. _ DESIGN  OF  RESEARCH  ON  0FF-R0AD  LOCOMOTION 

In  general  the  soil  in  Dutch  heathlands  is  sandy  (  1 50  -  500 yum) 
with  some  0  -  25%  loam.  The  ground  water  level  mostly  does  not 
affect  vegetation,  but  in  some  thousands  of  hectares  of  military 
area  it  does.  The  podzo'.ized  soils  vary  from  gleyic  podzols 
(Typic  Haplaquod)  to  hvmic  podzols  (Typic  Haplohumod)  and  leptic 
podzols  (Entic  Haplorthod). 

The  heath  vegetation  is  mostly  dominated  by  Calluna  vulgaris  and/ 
or  Erxca  tetralix.  The  species  composition  as  a  rule  is  rather 
poor. 
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From  general  literature  is  known  that  off-road  locomotion  at  short 
notice  may  cause  soil  compaction  (water  stagnation  included)  and 
transformation  of  soil  layers.  The  vegetation  may  be  mechanically 
damaged.  At  long  notice  soil  deformation  may  result  into  altera¬ 
tion  of  various  soil  characteristics:  air,  water  and  nutrient  con¬ 
tent,  pH  and  infiltration  rate.  In  consequence,  the  species  compo¬ 
sition  and/or  the  vegetation  structure  may  change.  On  aerial  photo¬ 
graphs  narrow  grass  strips  amidst  heathland  indicate  that  former 
trails  can  have  a  different  vegetation  indeed. 

In  several  ways  investigations  can  be  set  up,  studying  effects  of 
off-road- locomot ion : 

-  comparison  of  situations  before/after  off-road  locomotion. 

However  no  such  situations  were  available  with  detailed  infor¬ 
mation  about  time,  vehicles,  frequency  of  passing,  wheather,  etc. 
during  the  performance. 

-  comparison  of  areas  with/without  off -road  locomotion. 

Two  suitable  situations  were  available  to  study.  Some  data  will 
be  given  below,  dealing  with  effects  at  long  notice. 

-  experiments.  Situations  in/outside  trails  can  be  compared  as  well 
as  situations  before/after  interference.  Within  the  period  of  our 
study,  only  short-term  effects  are  focussed.  This  briefing  intends 
especially  to  describe  some  experiments. 


c.  SOME  RESULTS  COMPARING  AREAS  WITH /WITHOUT  OFF-ROAD  LOCOMOTION 

Three  situations  have  been  studied: 

-  I.'DDSLER  BtJURTVELD 

This  area  has  been  used  in  1963  for  some  days  practising  Centurion 
tanks.  In  a  small  part  of  the  area,  namely  on  loose  brown  forest 
soils,  tracks  (5  -  15  cm  deep)  can  still  be  seen. 

In  1982  indications  were  obtained  that  the  vegetation  inside  the 
tracks  differs  from  outside.  Soil  compaction  was  established  till 
at  least  70  cm  below  the  surface  ( f igure  1 ) .  pH  and  nutrient  con¬ 
tent  seem  to  have  changed  also. 


2b 


- mean  resistance  to  penetration  inside  trails 

- mean  reristance  to  penetration  outside  trails 

- standard  deviation  inside  trails 

- standard  deviation  outside  trails 


Figure  1  Penetration  resistance  curves  (incl.  standard 

deviation)  in/outside  Centurion  tank  trails  (one 
pass)  in  the  Uddeler  Buurtveld  area.  The  soil  is 
a  loose  brown  forest  soil  (Entic  Haplorthod) 


-  ARNHEMSE  HEI 

In  this  area  (high  heather  podzol  soils)  two  vehicles  (AMX-tank 
and  YP-408  personnel  carrier)  had  been  tested  in  1972  by  the 
Ministry  of  Defence,  to  study  the  direct  effects  on  the  vegetation. 
Frequencies  of  1 ,  5  and  10  passes  were  applied. 

In  1982,  the  heather  in  the  trails  of  both  vehicles  (5  or  10  passes) 
was  dead,  but  no  alteration  of  pH  or  nutrient  content  was  assessed. 
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"  fTAKENBERGBR  HE IDE 

In  the  Fifties  and  early  Sixties  this  heathland  area  was  free  used 
bv  heavy  military  vehicles. 

After  1963  only  roads  were  used.  In  1983,  this  area  was  compared 
with  an  adjacent  heathland,  not  used  by  vehicles. 

In  the  first  area,  soil  compaction  and  alteration  of  the  vegetation 
were  noticed  (figure  2).  On  the  basis  of  a  feu  measurements  indica¬ 
tions  were  obtained  that  the  pH  has  changed  also.  Alterations  are 
relatively  most  obvious  in  podzol  sites  covered  with  shifting  sand. 
Areas  that  were  bare  in  1963  hardly  have  the  original  vegetation 
types. 


In  view  of  the  results  of  these  studies,  experiments  were  justified. 


1 

1 

Soil  typo:  high-Malhar  podrol 

cluitor  fro*  undisturbed  ore* 

. clutter  from  tree  moderetely  usad  by  military  v-hidas 

Soil  type:  high  heather  podtol  covered  with  shifting  sand 

I  - -  cluster  froai  undisturbed  free 

- cluster  from  area  moderately  used  by  military  vehicles 

- cluster  from  area  denuded  by  military  vehicles 

Figure  2  Plot  of  the  scores  on  axis  1  and  2  of  DECORANA 
correspondence-analysis  of  heath  vegetation 
types  in  the  Stakenberger  area  ir.  1983,  showing 
the  position  of  the  clusters  along  the  two  main 
environmental  gradients.  Each  cluster  represents 
vegetation  types  from  different  intensities  of  off¬ 
road  locomotion  and  different  soil  types.  The  off¬ 
road  locomotion  stopped  in  1963 
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4. 


EXPERIMENTS 


factors  taken  into  analysis  are: 

-  2DJ2iii£§EX_££ii2i!i£ :  *heel/trackt>i  vehicle,  weight,  pressure 
and  wid*h  of  tyres,  frequency  of  passing,  percentage  of  slip, 
season 

-  2n_the_object  :  soil  type,  vegetation  type,  age  of  heather. 

The  following  scheme  shows  how  these  factors  have  been  combined  in 
the  experiments.  The  main  distinctive  factors  are  4  different  soil 
types,  applications  of  full  scale  vehicles  as  well  as  wheel  testers, 
2  different  types  of  pneumatic  tyres,  2  different  tensions  of  the 
tyres  and  3  different  frequencies  of  passes. 


wheel  tetter 

full  scale  vehicles 

— 

iron  wheel 

12  R-20 

11  R-22.5 

YA 

1M0 

laoperd'l 

per  month 

ttoo  kt. 

2100  kt 

2  oar 

7  bar 

1.  S  bat 

’  bar 

tu 

3x 

9x 

lx 

2x 

9x 

lx 

Sx 

Itx 

brown  forest  soil 

•  spring 

summer 

high  heather  podzol 

spring 

e 

e 

e 

• 

• 

• 

• 

e 

• 

e 

• 

e 

• 

* 

• 

• 

• 

• 

• 

e 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

wet  heather  podzol 

spring 

e 

• 

• 

• 

• 

• 

xero  vague  soil 

summer 

e 

e 

• 

• 

e 

• 

e 

e 

e 

• 

• 

• 

e 

• 

• 

label  1  Trial  scheme  for  the  experiments  on  off-road 
locomotion 
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Reasons  to  apply  wheel  testers  are: 

-  precise  administration  of  weight,  speed,  percentage  of  slip  etc. 

-  measuring  the  rolling  resistance  that  possibly  is  related  to 
soil  and  vegetation  properties. 

The  experiments  have  been  executed  in  1982.  Since  then,  observations 
were  made  on  soil  (soil  compaction,  sinkage,  chemical  analysis,  den¬ 
sity  of  roots),  on  vegetation  (mechanical  damage  and  regeneration, 
species  composition,  total  biomass,  length  of  branches,  number  of 
seedlings)  end  on  the  wheel  tester  (rolling  resistance). 

These  measurements  Eire  helpful  to  quantify  differences  between  dif¬ 
ferent  interferences.  The  observations  are  being  finished  by  now 
and  have  only  been  analyzed  partially. 

Summarizing  interim  results  from  all  our  investigations  on  off-road 
locomotion,  the  following  conclusions  can  be  made: 

-  In  loose  soils  and  under  wet  conditions  off-road  locomotion  re¬ 
sults  in  soil  compaction  and  alteration  of  the  vegetation 

-  These  alterations  may  last  (much)  longer  than  20  years 

-  Soil  characteristics  like  pH  and  C/N  ratio  may  change  also, 
but  about  causes  is  little  known 

-  Soil  types  like  high  heather  podzols  are  less  vulnerable 

-  One  pass  sometimes  results  in  a  looser  soil,  in  spite  of  deep 
tracks.  Explanation  is  not  yet  available 

-  Mechanical  damage  on  plants  regenerates  within  some  years; 
alteration  in  species  composition  may  start  after  some  years. 
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5. 


F.FFSCTS  AND  POLITICS 


The  effects  as  mentioned  before  will  be  translated  in  recommen¬ 
dations.  This  has  to  be  done  in  different  steps. 

First  of  all  the  effects  of  off-road  locomotion  should  be  dis¬ 
cussed  in  relation  to  other  effects  of  military  training  activi¬ 
ties,  not  only  on  soil  characteristics  and  vegetation  but  also 
on  geomorphology,  hydrology,  archeology  and  fauna. 

For  instance,  the  effects  of  off-road  locomotion  will  be  compared 
with  those  of  road  construction.  Road  construction  can  affect  a.o. 
hydrological  field  properties  and  isolation  of  animal  populations. 

The  next  step  is  the  evaluation  of  effects  in  view  of  the  aims  of 
nature  conservation, like  rareness,  authenticity,  diversity,  etc. 

In  this  context  it  is  important  to  delimit  the  area  and  location 
of  the  different  functions  of  heathland.  Also  methods  of  reaching 
the  relevant  goals  will  be  discussed. 

The  last  step  is  making  recommendations  for  structure,  use  and 
management  of  military  training  areas. 

Just  like  in  the  preceding  step,  scientists  should  provide  infor¬ 
mation  about  effects  and  about  possible  choices  and  their  conse¬ 
quences.  This  information  is  indispensable  for  political  decision¬ 
making. 

The  final  results  of  the  study  will  be  presented  to  the  Dutch 
Ministry  of  Defence.  They  may  be  regarded  as  a  direct  advice  to 
politicians  and  projectors. 

Besides,  the  results  will  be  published  in  order  to  inform  every¬ 
one  who  is  involved  in  nature  conservancy,  e.g.  for  Environmental 
Impact  Statements. 

Since  decisions  or.  national  level  are  being  made  on  this  moment, 
no  important  consequences  are  expected  about  area,  location  and 
global  structure  of  military  areas. 

On  local  level,  however,  structure,  use,  and  management  of  mili¬ 
tary  areas  may  be  adapted  to  nature  conservancy  purposes. 
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STUDIES  ON  THE  EFFECTS  OF  MILITARY  ACTIVITIES  ON  SHORE-BIRDS  IN 

THE  WADDEN  SEA 

by  C.  J.  Smlc  &  G.  J.  M.  Visser 

Research  Institute  for  Nature  Management 
The  Netherlands 


_ SUt-mRY 

The  Wadden  Sea  is  Europe's  most  important  wetland.  The  Dutch  part 
of  it  comprises  about  240,000  ha,  cf  which  120,000  ha  consist  of 
tidal  flats  offering  food  for  several  millions  of  migratory  birds. 

Some  of  these  may  spend  only  a  few  days  in  the  area,  others  several 
months.  They  may  use  the  area  as  a  short  feeding  site,  moulting 

place,  wintering  area  or  as  an  area  to  stay  somewhat  longer  to  lay 
down  fat  reserves  to  facilitate  long  migratory  flights  towards  breeding 
or  wintering  areas.  Ther  '  are  indications  that  feeding  conditions 
in  the  Madden  Sea  partly  determine  their  breeding  success  elsewhere. 

This  paper  reviews  present  military  activities  in  the  Dutch  part  of 
the  Wadden  Sea.  Attempts  are  made  to  point  out  possible  conflicting 
situations  between  nature  conservation  interests  and  military  activi¬ 
ties.  The  first  results  of  a  study  on  the  effects  of  all  kinds  of 
disturbance  (including  those  caused  by  military  activities),  carried 
out  by  the  authors,  are  given.  Disturbance  may  have  short  term  and 
long  term  effects,  theoretically  ranging  from  occasional  flying  up 
of  birds  to  permanent  shortage  of  food  having  effects  on  a  population 
level.  First  results  of  a  study  on  the  effects  of  training  flights 
of  military  aircrafts  at  the  Noordsvaarder  shooting  range  at  Terschel- 
ling,  show  that  roosting  Bar-tailed  Godwits  (Limosa  lapponica)  and 
Curlews  (Numenius  arquata)  may  loose  up  to  3s  of  their  daily  energy 
need,  due  to ‘all  kinds  of  disturbance  during  high  tide,  outdoor  re¬ 
creation  and  military  training  flights  being  the  most  important  causes. 
The  implications  of  this  loss  are  subject  of  a  long  term  study  on 
the  effects  of  disturbance  on  food  uptake  and  condition  of  shore-birds, 
the  results  of  which  will  become  available  in  the  following  years. 
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THE  WADDL'D  SLA  ADD 


■U'iCTlOl!  70  3 1 ZDS 


Dun  lit)  low  i  uli-  flu-  U.kIiIi'M  >‘liara<;L<'t  izcd  by  tuiai  1  lv*ts  and 

shallow  water,  sparated  by  channels  which  may  be  up  to  40  m  deep. 

It  is  situated  along  the  coast:;  of  The  Netherlands,  the  Federal  Re¬ 
public  of  Germany  and  Denmark.  Total  size  of  the  area  is  about 
13000  kmJ ,  about  half  of  it  consisting  of  tidal  flats.  The  Wadden 
Sea  is  separated  from  the  North  Sea  by  a  chain  of  islands,  which  are 
important  as  breeding  places  for  a  great  variety  of  birds,  often 
breeding  in  colonies  (Smit  1081).  In  this  paper,  however,  most  at¬ 
tention  will  be  given  to  non  breeding  birds,  since  the  Wadden  Sea 
may  be  regarded  as  the  most  important  wetland  for  migrating  birds 
in  Europe.  These  birds  originate  from  a  huge  breeding  area,  ranging 
from  Ellesmere  Island  in  northeast  Canada  in  the  west  to  Taymyr  pen¬ 
insula  in  central  Siberia  in  the  east.  Most  of  the  birds  concerned 
are  waders  or  shorebirds  (Charadrii)  and  waterfowl  (mainly  ducks  and 
geese)  which  breed  in  arctic  and  subarctic  tundra  habitats,  though 
the  Wadden  Sea  is  also  visited  by  birds  from  local  or  northwest 
European  breed'ng  populations.  We  may  call  this  whole  group  of  about 
40  bird  species  shore-birds  or  estuarine  birds. 


In  late  summer  about  3  million  shore-birds  are  present  in  the  whole 
international  Wadden  Sea  at  the  same  time,  about  2  million  of  these 
being  waders.  During  mid-winter  numbers  are  smaller.  By  then  about 
i.5  million  are  present.  Numbers  increase  again  somewhat  in  spring, 
illustrating  that,  though  the  Wadden  Sea  is  an  important  wintering 
site  for  Nearctic  and  Palearctic  breeding  birds,  the  area  is  of  even 
greater  importance  durinn  migration  periods.  Because  in  autumn  and 
spring  there  is  a  continuous  flow  of  birds  throuqh  the  area,  the  total 
number  of  shore-birds  actually  using  the  area,  will  amount  to  at 
least  6  million.  Some  of  the  species  passing  through  the  Wadden  Sea 
migrate  further  south  to  reach  wintering  quarters  in  Africa,  some 
of  them  even  go  as  far  south  as  South  Africa  (Fig.  1).  This  illustra¬ 
tes  that  the  Wadden  Sea  acts  as  a  stepping  stone  in  a  chain  of  wetlands 
along  the  coasts  of  Europe  and  W.  Africa  (the  East  Atlantic  flywavs; 
Fig.  2) .  Many  of  these  areas  are  currently  under  threat  because  of 
a  large  variety  of  human  activities,  ranqing  from  reclamation,  habitat 
destruction  and  pollution  to  severe  disturbance  (Prater  1981). 
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Fig.  1  Migratory  routes  of  birds  us*ng  the  East  Atlantic  flyway,  showing 
breeding  areas  (hatched)  and  wintering  areas  (dotted) .  After 
Swennen  (1976) 
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Fig.  2  Major  occurrences  of  waders  (Charadrii)  in  estuaries  in  Europe 
and  NW  Africa  in  September,  January  and  May.  After  Prater  (1981) 


All  wetlands  along  the  East  Atlantic  flyway  have  specific  functions 
for  the  birds  using  them,  functions  changing  throughout  the  year. 

The  Wadden  Sea,  for  instance,  acts  as  an  important  moulting  area  in 
late  summer.  During  primary  moult  birds  replace  their  flight  feathers, 
as  a  result  of  which  they  loose  part  or  even  all  flying  capacities. 

In  the  German  Bight  in  late  summer  over  200,000  moulting  Shelduck 
(Tadorna  tadorna)  are  present,  which  cannot  fly  for  about  4  weeks 
(Goethe  1981).  Moult  is  a  much  energy  demanding  process.  Obviously 
the  birds  need  areas  providing  sufficient  rest  and  food  during  this 
time  of  the  year  and,  apparently,  the  Wadden  Sea  is  still  doing  so. 

During  midwinter  shore-birds  may  meet  great  difficulties  exploiting 
their  food  resources,  not  only  because  parts  of  the  Wadden  Sea  may 
freeze  but  also  because  prey  organisms  become  less  active,  are  living 
at  greater  depths  in  the  sediment  and  contain  less  energy  than  in 
summer.  Birds  species  feeding  on  sight  may  have  difficulties  because 
of  short  days.  Nevertheless  the  birds  have  to  be  able  to  build  up 
end  maintain  energy  reserves  to  cope  with  situations  in  which  fora¬ 
ging  is  impossible  for  a  few  days  or  even  longer. 

For  geese  there  appears  to  be  a  correlation  between  spring  condition 
of  birds  and  their  reproductive  success  in  the  breeding  season  after¬ 
wards  (Ebbinge  et  al.  1982).  In  this  way  feeding  conditions  in  spring 
staging  areas  may  be  a  factor  determining  breeding  success,  and  even 
population  levels.  There  are  indications  that  this  also  applies  to 
some  arctic  wader  species  (v.d.  Have  1984) . 

The  existing  information  on  the  balance  between  energy  gain  through 
food  intake  and  the  energetic  costs  of  daily  activities,  shows  that 
this  balance  is  a  critical  one,  especially  in  periods  in  which  extra 
energy  is  needed  (Goss-Custard  1977,  Pienkowski  1982) .  This  implies 
that  severe  disturbance  of  birds  on  the  feeding  site  or  on  high  tide 
roosts,  forcing  the  birds  to  stop  feeding  and/or  to  spend  extra 
energy,  may  have  negative  effects  on  their  condition.  Possibly  it 
even  has  effects  on  population  levels. 
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harbour,  during  20  days  per  year,  requiring  an  unsafe  zone  of  34,000 
ha.  A  torpedo  range  in  che  Texelstroom  channel,  east  of  the  island 
of  Texel,  has  been  layed  out  for  testing  equipment  and  adjustment 
of  torpedos.  This  requires  a  range  of  13.5  x  2  km.  During  the  tests 
tne  torpedo,  with  a  non-explosive  charge,  is  followed  by  a  helicopter. 
It  is  expected  that  this  activity  will  stop  in  1985.  Close  to  Den 
Helder  Navy  airstrip  De  Kooy  harbours  a  Main  Operating  Base  for  Navy 
helicopters.  The  strip  is  also  used  by  civil  aircrafts,  contributing 
to  10%  of  the  overall  sound  pressure. 

Texel.  The  amphibious  training  camp  at  the  Mok  Bay  (110  ha  of  water 
and  land)  is  maintained  by  the  Navy  for  the  training  of  marine  com¬ 
mandos.  Activities  involve  operations  with  landing  crafts  and  heli¬ 
copters  at  che  southern  part  of  Texel  as  well  as  on  the  adjacent 
Wadden  Sea. 

Vlieland.  The  Army  shooting  range  at  Vlieland  is  used  during  30  weeks 
per  year  (September  1  -  April  15)  and  during  4-5  days  per  week.  The 
range  is  situated  at  the  Vliehors,  the  extensive  sandflat  at  the 
western  part  of  the  island.  It  is  used  to  exercise  with  tank  artil¬ 
lery  at  stationary  and  movable  targets.  The  unsafe  zone,  extending 
mainly  over  the  Wadden  Sea,  covers  about  10,500  ha.  The  target  area, 
including  the  fixed  shooting-point,  comprises  an  area  of  about  150 
ha.  When  people  or  ships  are  within  the  zone,  shooting  is  stopped 
for  safety  reasons.  In  the  period  when  no  shooting  takes  place,  because 
of  conservation  and  recreational  interests,  maintenance  activities 
are  carried  out.  Close  to  the  shooting  camp  an  intensively  used  air- 
to-ground  airforce  shooting  range  is  situated,  which  is  used  for 
dropping  boobs  and  for  shooting  at  ground  targets  with  cannons  and 
rockets.  The  range  is  used  by  the  Dutch  Airforce  as  well  as  by  other 
NATO  countries.  It  is  also  used  for  gun  research.  Total  area  of  the 
range  on  the  land  is  335  ha,  the  unsafe  zone  amounts  to  3750  ha.  The 
range  is  available  during  weekdays  all  through  the  year.  Due  to  weather 
conditions  limiting  flying,  the  actual  use  is  on  average  about  180 
days  per  year.  No  explosive  bombs  are  used  from  March  1  -  September 
15.  Photoflash  flights  at  night  are  also  permitted.  Shooting  is 
carried  out  in  the  direction  of  the  North  Sea.  The  restricted  flying 
zone  extends  over  an  area  of  about  68,900  ha,  up  to  an  altitude  of 
12,500  m.  Most  of  it  is  situated  over  the  central  part  of  the  western 


MILITARY  !J3E  OF  THE  MADDER  JEW 


Due  to  the  small  number  of  people  living  in  the  Wadden  Sea  area, 
and  the  absence  of  houses  in  large  parts  of  the  area  a  great  variety 
of  military  activities  is  undertaken.  Air  Force,  Navy  and  Army  are 
training  m  the  area  (Fig.  3).  Military  activities  m  the  Dutch  part 
of  the  Wadden  Sea  have  been  summarized  before  by  Waddenzeecommissie 
(1974),  De  Roos  (1983),  and  CoSrdinatiecollege  Waddengebied  (1983). 


Present  situation. 

Den  lielder  is  the  base  of  the  Royal  Dutch  Navy.  Apart  from  in  and 
out-sailing  ships  a  shooting  programme  is  carried  out  from  '"Schietkanp 
Zeefront"  towards  the  North  Sea.  The  high  sand  Razende  Bol  is  situated 
in  the  unsafe  zone.  Ship  artillery  is  tested  from  Den  Helder  harbour 
during  90  days  per  year,  facing  the  Lutjeswaard  area.  Ballistic  trials 
of  long-range  artillery  are  carried  out  by  the  Army,  out  of  Den  Helder 


approach  routes  shooting  ranges 
.  low  altitude  route 


Fig.  3  Areas  in  the  Wadden  Sea  where  military  activities  take  place. 
After  Codrdinatiecollege  Waddengebied  (1978) 
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harbour,  during  20  days  per  year,  requiring  an  unsafe  zone  of  34,000 
ha.  A  torpedo  range  in  Che  Texelstroom  channel,  east  of  the  island 
of  Texel,  has  been  layed  out  for  testing  equipment  and  adjustment 
of  torpedos.  This  requires  a  range  of  13.5  x  2  km.  During  the  tests 
the  torpedo,  with  a  non-explosive  charge,  is  followed  by  a  helicopter. 
It  is  expected  chat  chis  activity  will  stop  in  1985.  Close  to  Den 
Helder  Navy  airstrip  De  Kooy  harbours  a  Main  Operating  Base  for  Navy 
helicopters.  The  strip  is  also  used  by  civil  aircrafts,  contributing 
to  10%  of  the  overall  sound  pressure. 

Texel.  The  amphibious  training  camp  at  the  Mok  Bay  (110  ha  of  water 
and  land)  is  maintained  by  the  Navy  for  the  training  of  marine  com¬ 
mandos.  Activities  involve  operations  with  landing  crafts  and  heli¬ 
copters  at  the  southern  part  of  Texel  as  well  as  on  the  adjacent 
Wadden  Sea. 

Vi le land.  The  Army  shooting  range  at  Vlieland  is  used  during  30  weeks 
per  year  (September  1  -  April  IS)  and  during  4-5  days  per  v-aek.  The 
range  is  situated  at  the  Vliehors,  the  extensive  sandflat  at  the 
western  part  of  the  island.  It  is  used  to  exercise  with  tank  artil¬ 
lery  at  stationary  and  movable  targets.  The  unsafe  zone,  excer.ding 
mainly  over  the  Wadden  Sea,  covers  about  10,500  ha.  The  target  area, 
including  the  fixed  shooting-point,  comprises  an  area  of  about  150 
ha.  When  people  or  ships  are  within  the  zone,  shooting  is  stopped 
for  safety  reasons.  In  the  period  when  no  shooting  takes  place,  because 
of.  conservation  ar.d  recreational  interests,  maintenance  activities 
are  carried  out.  Close  to  the  shooting  camp  an  intensively  used  air- 
to-ground  airforce  shooting  range  is  situated,  which  is  used  for 
dropping  bombs  and  for  shooting  at  ground  targets  with  cannons  and 
rockets.  The  range  is  used  by  the  Dutch  Airforce  as  well  as  by  other 
NATO  countries.  It  is  also  used  for  gun  research.  Total  area  of  the 
range  on  the  land  is  335  ha,  the  unsafe  zone  amounts  to  3750  ha.  The 
range  is  available  during  weekdays  all  through  the  year.  Due  to  weather 
conditions  limiting  flying,  the  actual  use  is  on  average  about  180 
days  per  year.  No  explosive  bombs  are  used  from  March  1  -  September 
15.  Photoflash  flights  at  night  are  also  permitted.  Shooting  is 
carried  out  in  the  direction  of  the  North  Sea.  The  restricted  flying 
zone  extends  over  an  area  of  about  69,900  ha,  up  to  an  altitude  of 
12,500  m.  Most  of  it  is  situated  over  the  central  part  of  the  western 
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harbour,  during  20  days  per  year,  requiring  an  unsafe  zone  of  34,000 
ha.  A  torpedo  range  m  tne  Texelstroom  channel,  east  of  the  island 
of  Texel,  nas  been  layed  out  for  testing  equipment  and  adjustment 
of  torpedos.  This  requires  a  range  of  13.5  x  2  km.  Dutina  the  tests 
the  torpedo,  with  a  non-explosive  charge,  is  followed  by  a  helicopter. 
It  is  expected  that  this  activity  will  stop  -n  1985.  Close  to  Den 
Helder  Navy  airstrip  De  Kooy  harbours  a  Main  Operating  Base  for  Navy 
helicopters.  The  strip  is  also  used  by  civil  aircrafts,  contributing 
to  10%  of  the  overall  sound  pressure. 

Texel.  The  amphibious  training  camp  at  the  Mok  Bay  (110  ha  of  water 
and  land)  is  maintained  by  the  Navy  for  the  training  of  marine  com¬ 
mandos.  Activities  involve  operations  with  landing  crafts  and  heli¬ 
copters  at  the  southern  part  of  Texel  as  well  as  on  the  adjacent 
Wadden  Sea. 

V lie  land.  The  Army  shooting  range  at  Vlieland  is  used  during  30  weeks 
per  year  (September  1  -  April  15)  and  during  4-5  days  per  week.  The 
ranqe  is  situated  at  the  Vliehors,  the  extensive  sandflat  at  the 
western  part  of  the  island.  It  is  used  to  exercise  with  tank  artil¬ 
lery  at  stationary  and  movable  targets.  The  unsafe  zone,  extending 
mainly  over  the  Wadden  Sea,  covers  about  10,500  ha.  The  target  -'•'ea, 
including  the  fixed  shooting-point,  comprises  an  area  of  about  150 
ha.  When  people  or  ships  are  within  the  zone,  shooting  is  stopped 
for  safety  reasons.  In  the  period  when  no  shooting  takes  place,  because 
of  conservation  and  recreational  interests,  maintenance  activities 
are  carried  out.  Close  to  the  shooting  camp  an  intensively  used  air- 
to-ground  airforce  shooting  range  is  situated,  which  is  used  for 
dropping  bombs  and  for  shooting  at  ground  targets  with  cannons  and 
rockets.  The  range  is  used  by  the  Dutch  Airforce  as  well  as  by  other 
NATO  countries.  It  is  also  used  for  gun  research.  Total  area  of  the 
range  on  the  land  is  335  ha,  the  unsafe  zone  amounts  to  3750  ha.  The 
range  is  available  during  weekdays  all  through  the  year.  Due  to  weather 
conditions  limiting  flying,  the  actual  use  is  on  average  about  180 
days  per  year.  No  explosive  bombs  are  used  from  March  1  -  September 
15.  Photoflash  flights  at  night  are  also  permitted.  Shooting  is 
carried  out  in  the  direction  of  the  North  Sea.  The  restricted  flying 
zone  extends  over  an  area  of  about  68,900  ha,  up  to  an  altitude  of 
12,500  m.  Most  of  it  is  situated  over  the  central  part  of  the  western 
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Dutch  Wadden  Sea,  a  smaller  part  covers  the  North  Sea  off  Vlieland. 


Terschelling.  The  airforce  range  is  situated  at  the  Noordvaarder  and 
is  used  for  air-to-ground  target  practice  with  rockets  and  cannons 
with  projectiles  containing  non-explosive  loads  and  for  exercises 
in  dropping  of  non-explosive  bombs.  The  range  occupies  an  area  of 
215  ha;  on  land  the  unsafe  zone  has  a  size  of  about  3,750  ha.  The 
restricted  flying  zone  extends  over  an  area  of  about  17,663  ha,  the 
great  majority  of  it  situated  over  the  Wadden  Sea,  with  a  maximum 
altitude  of  4,575  m.  The  training  ground  is  available  the  year  round. 
The  target  practices  have  to  be  interrupted  repeatedly  because  of 
coastal  protection  activities  and  because  ships  are  present  in  the 
unsafe  zone.  Owing  to  these  factors,  the  use  is  only  possible  during 
180  days  per  year  at  the  most.  At  the  Noordvaarder  it  is  not  allowed 
to  use  after-burners  and  the  westernmost  targets  are  preferred  usu¬ 
ally.  An  airforce  helicopter  makes  daily  flights  across  the  Wadden 
S2a  from  Leeuwarden  airport  to  Terschelling  and  Vlieland  and  vice 
versa,  to  be  of  assistance  m  case  of  an  accident  durirg  the  training 
flights. 

Low-altitude  route  Uithuizumer  and  Groninqer  wad.  This  route,  used 
for  6  flights  per  weekday  on  average,  at  a  minimum  altitude  of  75  m, 
at  this  moment  still  crosses  the  whole  eastern  part  of  the  Dutch 
Wadden  Sea.  In  the  near  future,  however,  the  route  will  be  removed 
northward  over  the  North  Sea  to  cross  the  Wadden  Sea  west  of  the 
island  of  Schiermonnikoog. 

Marnewaard.  In  the  nearby  future  a  practice-ground  with  an  area  of 
210  ha  will  probably  be  established  in  the  Marnewaard,  a  part  of  the 
embanked  Lauwerszee.  The  unsafe  zone  (about  2,400  ha)  extends  partly 
over  the  Wadden  Sea.  The  area  will  be  used  during  week-days  ali 
through  the  year. 

Bree2anddi jk.  In  the  nearby  future  a  long-range  artillery  shooting 
camp  will  be  transferred  from  Petten  (province  of  Noord-Holland)  to 
Breezanddijk  at  the  Af sluitdi Jk .  Though  shooting  will  be  practised 
in  the  direction  of  the  Ijsselmeer,  the  sound  pressure  of  this  new 
activity  will  be  obvious  in  a  large  part  of  the  western  Dutch  Wadden 
Sea. 
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RESEARCH  ACTIVITIES  OF  THE  RESEARCH  L'ISTi TUTE  FOR  SATIRE 


Shore-oirds  may  use  che  subtiaal  parts  of  the  Wadden  Sea  as  a  feeding 
ot  resting  site  (cormorants,  grebes,  diving  ducks,  gulls,  terns, 
wnereas  ocher  species  feed  on  the  tidal  flats  during  low  tide 
(dabbling  ducks,  Shelduck  (Tadorna  tadorna) ,  waders,  gulls).  Especial¬ 
ly  waders  demonstrate  a  typical  behaviour  which  is  regulated  by  the 
tides:  during  low  tide  they  forage  on  the  emerging  tidal  flats,  during 
high  tide  they  concentrate  m  large  flocks  of  roosting  birds  on  the 
islands  or  mainland-coast.  In  both  occasions  birds  run  a  risk  to  ge>- 
disturbed  since  military  activities,  as  well  as  recreation,  bait 
digging  and  several  kinds  of  fishing  may  prevent  them  from  foraging 
or  cause  them  to  fly  up.  Both  aspects  are  part  of  a  study  on  the 
effects  of  (all  kinds  of)  disturbance  which  started  in  1980,  at  the 
Department  of  Estuarine  Ecology  of  the  Research  Institute  of  nature 
Management  (RIN)  at  Texel. 


The  effects  of  disturbance  on  breeding  birds  are  not  taken  into  con¬ 
sideration  because  relatively  much  information  is  available  on  this 
natter.  These  effects  may  range  from  no  effects  at  all,  more  or  less 
frequent  flying  up  of  breeding  birds  (including  a  higher  risk  of 
predation  of  tne  eggs)  to  smaller  breeding  bird  densities  in  heavily 
disturbed  zones  (Picozzi  1971;  Dunnet  1977;  Kushlan  1979;  Robert  i 
Ralph  1975;  Ellison  &  Cleary  1978;  Robertsen  &  Flood  1980;  Titus  i 
van  Drutt  lv81;  Parsons  S  Burger  .982;  Safina  &  Burger  1993),  as 
well  as  hatching  failure  due  to  dying  of  embryos  in  the  effs  as  a 
result  of  sonic  booms  of  aircraft  (Bell  1972;  Austin  et  al.  1972; 
Rylander  et  al.  1974) .  There  are  many  observations  that,  after  some 
time,  breeding  birds  tend  to  get  used  to  sound  produced  by  military 
shooting.  However,  at  this  moment  it  is  not  clear  yet,  whether  this 
applj.es  to  all  species. 

Effects  of  disturbance  on  non-breeding  birds  may  be  studied  on  two 
different  levels. 

1)  What  is  the  direct  effect  of  disturbance  on  the  behaviour  of 
birds? 
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2)  What  is  the  ultimate  effect  of  disturbance  on  the  condition  of 
the  birds  and,  as  a  result  of  a  possible  negative  effect,  on  the 
reproductive  success  of  the  birds?  In  other  words:  can  disturbance 
affect  population  levels  of  birds?  (Fig.  4). 

Obviously,  the  first  question  is  a  more  easy  one  to  answer.  However, 
both  aspects  will  have  to  be  studied  to  arrive  at  relevant  conclusions 
on  the  effects  of  disturbance  on  a  population  level. 

Shore-birds  may  be  disturbed  when  resting  at  tfr  high  tide  roosts 
and  when  feeding  on  the  emerged  flats.  Both  aspects  nave  been  in¬ 
corporated  in  the  RIN-study.  However,  research  activities  ate  still 
going  on  at  the  moment  and  have  not  yet  resulted  in  a  general  opinion 
on  the  significance  of  disturbance  to  the  birds.  The  following  examples 
demonstrate  something  of  the  kind  of  work  crned  out  by  the  RIN  so 
far.  Some  observations  from  literature  are  included  as  well. 

3.1.  rccsti>:g  birds 

In  November  28,  1978  a  series  of  test  shots  was  fired  in  the  Lauwers- 
neer,  where  new  army  activities  are  planned.  Aim  of  this  experiment 
was  to  quantify  sound  production  in  and  around  the  area  and  to  deter¬ 
mine  the  reaction  of  the  birds.  These  were  mainly  roosting  dabblmq 
ducks  and  foraging  geese.  Shots  were  fired  with  three  25  mm  cannons  ’ 
and  a  "Carl  Gustav"  84  mm  MAW.  Sound  pressure  levels  were  about  80 
dbA  at  1  km  distance  and  about  60  dbA  at  5  km  (Smcorenburg  1979) . 
bird  distribution  in  the  area  changed  considerably  during  the  series 
of  shots.  After  the  first  shot  thousands  of  waterfowl  flew  up  and 
many  left  the  shallow  and  sheltered  channels  in  the  ea$'arn  part  of 
the  area  to  move  towards  the  more  open  central  part.  (Fig.  5) . 
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Fig..  4  The  effects  of  ,'isturbance  on  various  ecological  parameters 
and  their  possible  effect  on  population  levels 
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Fig.  5  Distribution  of  Teal  (Anas  crecea)  ,  in  the  eastern  part  or  tr.-i 
Lauwersmeer ,  before  and  after  firing  5  shots  with  a  Carl  Gustav 
34  mm  MAW  on  29  november  1978.  After  Van  Eerden  &  Smit  (1979) 


Apart  from  movements  away  from  the  areas  with  the  largest  sound  pres¬ 
sure,  several  thousands  of  waterfowl  left  the  lauwersmeer.  After  the 
first  shots  a  kind  of  habituation  could  be  noted  though  many  of  the 
remaining  birds  in  this  area  stili  demonstrated  nervous  behviour  in 
the  course  of  the  day.  These  data,  however,  are  difficult  to  inter¬ 
pret  since  on  the  day  the  shooting  experiments  started,  the  first 
ice  formation  occurred.  This  might  have  influenced  the  bird  behaviour 
considerably  and  may  even  have  forced  a  part  to  leave  the  area  any¬ 
way  (Van  Eerden  &  Smit  1979) .  We  hope  to  repeat  comparable  observa¬ 
tions  in  the  neighbouring  Hadden  Sea  in  the  near  future.  Tank  shooting 
on  the  island  of  Vlieland  m  combination  with  the  appearance  of 
people  caused  larger  disturbance  than  the  sound  itself.  When  the 
shooting  season  starts,  reactions  of  the  birds  are  much  more  inten¬ 
sive  as  later  in  the  season.  Many  wader  species  which  do  not  react 
to  tank  target  practices  during  the  day,  do  show  a  reaction  by  night. 


Foraging  Dunlins  (Calidris  alpina)  have  been  observed  to  stop  feeding 
for  a  moment,  after  light  flashes  caused  by  tank  project! Ives.  They 
appeared  to  junp  up  at  the  light  flashes  (De  Roos  1983) .  Flocks  of 
roosting  Knot  (Calidris  canutus)  disappeared  almost  completely  from 
Vlieland  during  tank  shooting  exercises  (Van  der  Baan  et  al.  1958) . 

Large  disturbances  of  high  tide  roosts  are  caused  by  helicopters  and' 
small,  slowly  flying  planes,  particularly  if  they  fly  at  altitudes 
less  than  500  ra.  Disturbance  by  fast  planes  is  much  less  and  some¬ 
times  hardly  or  not  observable.  Military  jets  at  the  Noordvaarder 
shooting  range  caused  little  disturbance  as  compared  to  low  flying, 
slow  aircrafts,  helicopters  and  walking  people  (Table  1). 
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Tabl.  1  Reactions  to  several  «inJs  of  distun-anc  of  wader*  at  the  Noordvaarder  shooting  range  (Terschell  mg> .  Only  flocks 
of  over  100  tjrds  were  studied  Curlew  >  2'Ji .  a  flock  was  considered  to  fly  up  when  *  SOS  of  the  flock  went  into 
the  air.  Distances  of  a.rcrafts  tc  birds  are  given,  in  all  situations  flying  altitude  was  ^  300  a.  Hours  ■  total 
nunner  of  hours  flocks  cf  a  particular  specie*  .ere  studied;  n  obs  •  total  number  of  Interactions  during  the  ob¬ 
servation  periods:  *  •  total  number  of  disturbances  resulting  in  flying  up;  bean  n/hr  •  »can  number  of  disturbance; 
tail  sources  per  hour.  Data:  Visscr  ' I  1 . 


Disturbance  during  summer  was  considerably  more  intensive  than  in 
autumn/ spring.  The  Noordvaarder  shooting  range  is  rather  intensively 
used,  though  less  intensive  as  the  one  on  Vlieland.  Birds  roosting 
here  are  relatively  used  to  all  kinds  of  human  activities.  Neverthe¬ 
less  jets  in  summer  caused  roosting  flocks  of  Bar-tailed  Godwit 
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(Linosa  lapponica)  and  Curlew  (Numenius  arquata) ,  respectively,  to 
fly  up  in  18.2  and  16.1“  of  all  interactions  studied.  Helicopters 
and  small  planes  even  cause  more  disturbance.  The  effects  of  jets, 
however,  are  less  obvious  in  autumn,  when  activities  of  walking  people 
and  small  planes  e  also  much  smaller.  Mean  duration  of  flying  was 
also  somewhat  shorter  m  autumn/ spring  (Tabel  2).  Oystercatchers 
(Haematopus  ostralegus)  were  less  easily  disturbed  and  spent  less 
time  flying  than  Bar-tailed  Godwit  and  Curlew. 

Before  1957,  prior  to  the  shooting  activities  at  Terschelling,  during 
the  day  in  August  high  tide  roosts  at  the  Noordvaarder  could  be  found 
of  Bar-tailed  Godwit,  Whimbrel  (Numenius  phaeopus) ,  Knot,  Dunlin 
and  Curlew  Sandpiper  (Calidns  ferruginea)  .  Nowadays  these  species 
are  less  numerous  here.  This  could  be  a  result  of  the  shooting  exer¬ 
cises  as  well  as  increased  tourism.  From  1957-1973  Bar-tailed  Godwit 
numbers  at  Terschelling  were  about  half  the  numbers  which  were  present 
prior  to  1957  and  which  are  occurring  nowadays.  Possibly  intensive 
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Table  «  Averaqe  duration  of  flying  tin  seconds!  per  hour  of  observation  after  kinds  of  disturbance 
>(  waders  at  tne  Noordvaarder  snooting  range  tTerschell ing) .  Xn  brackets  the  averaqe  dura¬ 
tion  of  a  single  disturbance  is  given.  Sane  criteria  as  in  Table  I  w«rc  used.  Data:  vuser 


shooting  activities  during  this  period  (including  an  intensive  night 
shooting  programme)  has  been  a  reason  for  this  drop  in  numbers,  though 
our  knowledge  of  large  scale  population  fluctuations  is  too  limited 
to  conclude  on  this.  Curlew  numbers  from  1957  till  present  are  rather 
stable.  Apart  from  these  changes  high  tide  roosts  choice  nowadays 
does  not  differ  very  much  from  that  before  1950. 

In  case  <  f  disturbance  waders  tend  to  leave  the  high  tide  roosts 
earlier  as  they  would  do  under  undisturbed  conditions.  When  disturbed 
on  the  feeding  areas  they  tend  to  leave  earlier  to  fly  to  the  roosts. 
Disturbance  appears  to  speed  up  or  to  enhance  behavioural  changes. 
Bar-tailed  Godwits  and  Curlews  on  Terschelling  in  August  spend  about 
15  minutes  of  extra  flying  time  per  day  as  a  result  of  disturbance. 
Based  on  estimates  of  the  energetic  costs  of  flying  and  the  daily 
energy  expenditure  this  equals  about  3%  extra  energy  expenditure  per 
day.  Using  the  same  calculation  Oystercatchers  loose  about  1%.  At 
tms  moment  still  insufficient  information  is  available  whether  this 
extra  energy  expenditure  constitutes  a  real  problem  to  the  birds 
concerned.  Therefore  studies  on  energy  budgets  and  investigations  in 
the  possibilities  of  birds  to  compensate  for  lost  feeding  time  are 
part  of  the  RIN  shore-bird  study  programme,  carried  out  in  coopera¬ 
tion  with  the  University  of  Groningen  and  the  Netherlands  Institute 
for  Sea  Research. 

J. 2.  Effects  on  feeding  birds 

During  1983  and  1984  a  hide  was  built  on  the  tidal  flats  east  of 
the  island  Texel,  to  study  wader  feeding  ecology  and  bird  reactions 
to  passing  jets.  This  study  spot  is  situated  on  the  route  jets  take 
after  exercising  on  the  Vliehors  shooting  range.  Jets  were  often 
passing  right  over  the  hide  at  altitudes  of  less  than  100  to  a  few 
hundred  meters  at  the  most.  Generally  foraging  birds  did  not  react 
when  planes  passed,  occasionally  short  reactions  were  noticed,  vary¬ 
ing  from  looking  up,  stopping  foraging  for  a  few  seconds,  to  short 
flights,  generally  lasting  for  10-30  seconds,  occasionally  somewhat 
stronger  reactions  could  be  noted  but  probably  these  were  birds  which 
had  arrived  recently  in  the  area  (for  instance  Brent  Geese,  shortly 
after  their  arrival  from  the  Siberian  breeding  grounds)  (Smit,  unpub). . 
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observ.).  Strong  reactions  were  noted  when  relatively  slowly  flying 
A  10  jets  were  exercising  at  the  Vliehors.  However,  these  planes 
did  not  approach  the  hide  close  enough  to  study  their  disturbing 
effects  sufficiently.  For  the  moment  we  do  not  expect  that  passing 
)ets  cause  shortage  of  food  intake  to  foraging  waders.  Most  of  the 
birds  appear  to  be  rather  accustomed  to  the  frequent  jet  movements 
in  the  intensively  used  Vliehors  shooting  area,  but  also  in  this 
case  easily  disturbed  birds  may  have  left  the  area  after  the  first 
jets  had  passed.  Only  a  comparison  (numbers,  species  composition) 
of  ecologically  equal  areas,  only  differing  in  the  amount  of  distur¬ 
bance,  could  tell  us  whether  such  movements  actually  occur. 

Slowly  flying  planes  are  known  to  cause  relatively  heavy  disturbance 
to  foraging  and  roosting  waders.  Experiments  on  the  tidal  flats  south 
of  the  island  Terschelling  show  that  10  minutes  after  a  single  dis¬ 
turbance  of  a  plane  (altitude  360  m)  numbers  in  the  study  area  are 
back  at  the  same  level  as  prior  to  disturbance.  A  plane  passing  twice 
(altitudes  450  and  360  m  respectively)  caused  more  dramatic  effects. 
After  45  minutes  67%  of  the  originally  present  Oystercatchers  and 
87%  of  the  Curlews  had  returned  in  the  study  plot.  Observations  of 
a  single  Curlew  during  this  disturbance  experiment  show  reactions 
varying  from  decreased  foraging  activity  during  some  minutes  to  a 
short  flight  (43  seconds)  and  interrupted  feeding  for  3S  minutes 
(Glimmerveen  &  went  1984) . 

Observations  in  the  relatively  heavil  disturbed  Mok  Bay  at  Texel, 
where  shore-birds  are  faced  with  regularly  passing  helicopters  flying 
towards  offshore  drilling  platforms,  generally  at  altitudes  of  a  few 
hundred  meters,  as  well  as  military  helicopters  often  flying  at  very 
low  altitudes,  show  that  shore-birds  feeding  and  roosting  here,  may 
get  accustomed  to  passing  aircraf.  However,  also  in  this  occasion 
panic  reactions  may  occur  as  a  result  of  unexpected  movements  or  un¬ 
usual  aircraft  types,  during  which  all  birds  fly  up,  some  of  them 
for  several  minutes.  In  these  situations  succeeding  disturbances 
have  still  greater  effects.  Eventually  after  some  disturbances  a 
heron  (Ardea  cinerea)  flying  over  may  cause  panic  reactions,  where¬ 
as  under  conditions  without  any  disturbance  a  single  heron  would  hardly 
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cause  any  reaction  (Smit,  unpubl.  observ.).  To  quantify  bird  reactions  j 

under  such  conditions  is  difficult.  However,  more  information  of 
bird  behaviour  in  these  situations  is  needed  to  determine  the  precise  i 

effects  on  the  energy  budget  level.  \ 

i 

i 

4.  COHCLUDItJG  RSMRXS 

Bird  reactions  as  a  result  of  disturbance  by  military  activities  in 
the  Wadden  Sea  give  the  impression  that  the  situation  is  not  yet  alar¬ 
ming.  It  should  be  realized,  however,  that  we  have  no  data  to  compare 
the  present  situation  with  that  before  any  military  activities  ocur- 
red.  Moreover,  observations  at  Vlieland  and  Terschelling  suggest 
that  certain  species  withdraw  from  disturbance  by  disappearing  from 
intensively  disturbed  areas.  This  possibility  will  have  to  be  deter¬ 
mined  through  future  field  observations.  Future  observations  will 
also  have  to  include  more  detailed  studies  of  the  effects  of  sound 
pressure  caused  by  shooting  in  the  Lauwersmeer  and  of  the  effects  of 
helicopters  and  slowly  flying  planes  under  different  situations  of 
habituation.  These  observations  will  have  to  be  incorporated  in  the 
long-term  study  on  the  effects  of  all  kinds  of  disturbance  on  food 
intake  and  energy  expenditure,  which  is  presently  carried  out  at  the 
Research  Institute  for  Nature  Management  at  Texel. 

Since  shore-birds  to  a  certain  degree  appear  to  get  accustomed  to 
a  number  of  military  activities,  whenever  they  are  carried  out  fre¬ 
quently  and  in  the  same  way,  a  minimalization  of  their  effects  to 
birdlife  could  be  achieved  by  concentrating  these  activities  in  a 
small  number  of  fixed  areas  or  routes.  This  applies  especially  to 
activities  involving  vehicles  and  aircraft  and  to  shooting  exercises. 

As  soon  as  walking  or  running  people  are  active  in  the  field,  distur¬ 
bance  will  be  much  greater.  Besides,  birds  will  not  tend  to  get 
accustomed  so  easily  to  those  activities. 
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DISTURBANCE  OF  BREEDING  BIRDS  BY  MILITARY  TRAINING 
ACTIVITIES  IN  THE  NETHERLANDS,  ESPECIALLY  IN  HEATHLAND 
BY  J.8.M.  THISSEN  &  M.J.S.M.  REIJNEN 

Research  Institute  for  Nature  Management 
The  Netherlands 


INTRODUCTION 


Military  training  activities  can  affect  breeding  birds  in  several  ways* 
They  can  change  the  physical  environment  for  example  by  destruction  of 
vegetation,  birds  can  be  killed  or  nests  destroyed  and  finally  birds  can 
be  disturbed  (Weinreich  1981).  Disturbance  is  supposed  to  be  the  main 
factor  which  can  affect  breeding  pairs,  populations  jnd  bird  communities. 
Disturbance  can  urge  birds  to  leave  (expulsion)  or  it  can  diminish  the 
offspring  of  the  breeding  pairs  resulting  in  low  densities  or  even 
extinction  of  populations  (fig.  1).  It  is  difficult  to  assess  expulsion, 
reproduction  and  extinction  directly,  so  in  our  case  study  (Thissen  1983) 
we  measured  densities  and  numbers  of  species. 


breeding  pair 


EXPULSION 

LOW  REPRODUCTION 


population 

LOW  DENSITY 
EXTINCTION - 


community 


LOW  NUMBER  OF  SPECIES 


Figure  1  Possible  effects  of  disturbance 


DESIGN  OF  THE  CASE  STUDY 

In  the  Netherlands  there  are,  apart  from  fireranges  at  sea,  31  000  ha  of 
military  training  areas,  which  is  about  one  percent  of  the  Dutch 
territory.  Ten  percent  is  coastal  area,  consisting  mainly  of  dunes  and 
saltmarshes,  forty  percent  is  heathland,  another  forty  percent  woodland 
and  five  percent  shifting  sands.  For  our  case  study  heathland  was  chosen,, 
because  this  type  of  landscape  is  widespread  and  common  in  the 
Netherlands.  Besides,  in  this  open  country  the  range  of  disturbance  might 
be  large.  Finally,  it  has  a  simple  structure  which  makes  compsrison 
relatively  easy. 
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To  investigate  the  effect  of  disturbance  by  military  training  activities 
heathlands  with  different  intensities  of  military  use  were  compared.  In 
such  comparisons  it  is  desirable  that  the  other  factors,  which  influence 
the  composition  of  bird  communities,  are  equal.  Region,  surrounding, 
isolation,  surface,  structure  of  vegetation  and  recreation  are  such 
factors  (Opdam  &  Retel  Helmrich  1982).  The  most  homogeneous  region  with 
heathland  is  the  Veluwe,  an  infertile  sandy  region  in  the  centre  of  the 
Netherlands,  where  several  extensive  heaths  are  being  used  as  military 
training  areas. 

Eighteen  plots  of  about  100  ha  each  were  selected,  eleven  on  training 
grounds  with  different  intensities  of  use  and  seven  on  other  heaths.  For 
these  plots,  region,  surrounding,  isolation  and  surface  are  more  or  less 
equal. 

Unfortunately,  no  selection  of  plots  could  be  made  that  were  equal 
concerning  structure  of  vegetation  and  recreation.  So  besides  the 
densities  and  numbers  of  bird  species,  three  factors  had  to  be  assessed: 
recreation  intensity,  structure  of  vegetation  and  of  course  military 
training  intensity. 

_ MATERIAL  AND  METHODS 

On  the  community  level,  the  data  were  analysed  by  means  of  classification 
using  the  computerprogramm  TWINSPAN  (Hill  1979),  whereas  on  the 
population  level  a  correlation  technique  was  used.  Multiple  regression  is 
a  statistical  technique  to  calculate  the  correlation  between  military 
training  activities  and  birdlife  after  a  correction  for  differences  in 
recreation  intensity  and  structure  of  vegetation.  The  army  administers 
how  many  military  personnel  and  vehicles  make  use  of  the  training  areas. 
As  to  be  expected,  these  numbers  are  closely  correlated:  the  more 
personnel,  the  more  vehicles.  So  if  the  correlation  of  military  training 
activities  to  some  other  variable  is  calculated,  the  number  of  personnel 
and  the  number  of  vehicles  cannot  be  taken  together  in  one  model.  One  of 
these  two  variables  has  to  be  selected.  To  measure  the  recreation  special 
counts  were  carried  out.  The  number  of  persons,  the  numbe.  of  vehicles 
and  the  spatial  distribution  were  calculated.  These  three  aspects  were 
also  clearly  correlated.  So  in  correlation  calculations  one  of  them  has 
to  be  selected.  The  more  visitors,  the  more  vehicles  and  the  larger  the 


part  of  the  area  affected.  Unfortunately,  it  is  not  known  how  the 
military  activities  are  distributed  within  the  areas. 

Four  aspects  of  the  structure  of  the  vegetation  were  measured:  height, 
the  amount  of  grass,  the  amount  of  shrub  (which  turned  out  to  be  very 
important)  and  the  diversity.  The  density  of  birds  was  assessed  by  means 
of  the  mapping  method. 


RESULTS 


Three  main  types  of  bird  communities  could  be  distinguished  (Table  1). 
Type  A  is  poor  in  species  and  characterized  by  the  presence  of  Lapwing 
and  a  high  presence  of  Black  Grouse.  Type  C  is  relatively  rich  in  species 
and  characterized  by  Uilow  warbler.  Great  tit,  Blackbird  and  Chaffinch. 
Type  B  is  more  or  lets  intermediate  between  A  and  C.  According  to  these 
results,  military  training  activities  do  not  seem  to  have  negative 
effects  on  the  composition  of  bird  communities.  All  species  occur  in  type 
A  or  C,  where  military  training  is  intense.  A  lot  of  species  (Stonechat, 
Tree  pipit,  Wheatear,  Linnet,  Yellowhammer,  Woodiar\,  Willow  warb.er, 
Great  tit.  Blackbird  and  Chaffinch)  occur  ~ost  in  type  C.  Virtually,  all 
these  species  prefer  shrubs  or  trees.  Their  occurrence  is  caused  by  the 
presence  of  shrub  in  these  plots. 

For  ten  common  bird  species  the  correlation  between  density  and  intensity 
of  military  training  expressed  in  presence  of  personnel  was  calculated 
after  correction  for  differences  in  recreation  intensity  and  structure  of 
vegetation.  For  military  training  no  significant  correlation  was  found. 
For  some  species  like  the  Tree  pipit,  a  correlation  based  on  the  presence 
of  shrub  was  found  between  density  and  vegetation  structure  (fig.  2). 


CONCLUSION 


No  significant  decrease  in  numbers  of  birds  due  to  different  intensities 
of  military  use  or  recreation  could  be  found.  The  most  discriminant 
factor  seems  to  bn  the  vegetation  structure,  although  areas  had  been 
chosen  with  equal  vegetation  structure  as  much  as  possible.  The  results 
demand  for  further  investigations.  The  number  of  study  areas  might  have 
been  too  low  to  make  differences  significant  mathematically.  According  to 
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another  theory,  military  and  recreational  activities  may  reduce 
reproduction,  but  losses  may  be  supplied  by  immigration.  Furthermore, 
species  that  are  sensitive  for  disturbance  might  have  disappeared  already 
from  all  our  heathland. 


Figure  2  The  relationship  between  the  density  of  the  Tree  pipit  and  the 
shrub  layer 
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ECOLOGICAL  ASPECTS  OF  THE  SAFEGUARD  OF  THE 
FLORA  AND  FAUNA  IN  AN  ITALIAN  DISTRICT 

L.  Conte  and  R.  Male 
Ministry  of  Defence,  Italy 

SUMMARY 

It  has  been  chosen  a  military  District  about  600 
hectares  large  in  the  area  of  the  mountains  of  Tolfa 
North-East  of  the  town  of  Civitavecchia, in  which  the 
re  are  chemical-physical-biological  laboratories,  a 
range  for  chemical  training  and  a  shooting  range  for 
small  arms. 

The  species  are  considered  which  in  such  a  District 
are  typical  both  from  the  point  of  view  of  the  flora 
and  the  fauna,  m  order  to  characterize  the  environment 
and  to  preserve  its  state  of  preservation. 

The  activities  carried  out  by  man  (experimentations, 
trainings,  etc.)  and  the  checks  carried  out  and  going  on 
at  present  on  waste  waters  from  the  ecotoxicclogical  point 
of  view,  are  briefly  analysed  in  order  to  verify  thath  the 
waste  occurs  always  in  the  observance  of  the  current  Ita¬ 
lian  laws  concerning  the  protection  of  the  environment 
(Merli's  Law:  319/76,  Law  967/80,  Law  927/81). 
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INTRODUCTION 


The  uses  of  zones  of  territory  by  the  Armed 
Forces  as  areas  for  training  troops  d'r  for  car¬ 
rying  out  experimental  trials,  may  legitimately 
give  rise  to  the  question  if,  in  such  miitary  zo 
nes  considering  the  ecological  aspect}  is  the  equi  - 
librium  of  ecosystems  respected  or  ,  on  the  contrary, 
is  the  environment  not  safeguarded  in  its  basic  com 
ponents,  namely  territoty,  fauna  and  flora. 

The  responsible  in  NATO  organism,  within  the  <• 
Commitee  ^facing  the  challenges  of  Modern  Society  have 
tackled  the  problem  in  an  open  confrontation  during 
the  seminary  on  the  conservation  of  the  flora  and  the 
fauna  in  the  areas  for  military  training,  held  in  Soe 
sterberg  (Holland). 

In  such  contest  Italy  intends  contribute  with  a 
study  on  the  environmental  characteristics  and  condi¬ 
tions  of  .the  territory  called  "Comprensorio  Militare 
di  S. Lucia"  (Military  District  of  S. Lucia),  about  600 
hectares  wide,  in  the  zone  of  the  mountains  of  Tolfa, 
north  of  Rome. 

The  invitation  to  contribute  has  been  received  with 
interest  both  for  the  deep-rooted  conviction  of  the 
necessity  of  preserving  the  natural  environment  where 
we  live  and  work  and  because  we  think  that  it  repre¬ 
sents  an  occasion,  not  to  neglected,  to  make  a  report 
in  an  international  contest  on  the  real  possibilities 
of  preserving  the  integrity  of  the  environment  even  in 
the  presence  of  experimental  activities,  as  it  is  in  the 
Military  District  of  S. Lucia. 

The  survey  which  has  lead  to  the  technical  report, 


has  been  carefully  made,  because  of  the  complexity 
and  the  wideness  of  the  territory* 

Although  it  is  a  circumstantial  report  in  sc  “6 
aspects,  as  the  floristic  ones,  it  is  only  meant  to 
be  an  initial  contribution  and  a  starting  point  for 
a  systematic  development  of  ecological  survey, which 
may  permit,  at  any  moment  a  comparison  with  similar 
territories  and  the  control  of  the  essential  condi¬ 
tions  for  the  safeguard  of  the  environment. 

In  order  to  achieve  such  an  objective  one  is 
obliged  to  continue,  extend,  unify  and  mutually  -exchan 
ge  one's  own  experience  and  the  survey  findings  to 
achieve  with  mutual  cooperation  general  valid  for 
any  Military  District  or  training  area. 


CHAPT.  I 


THE  DISTRICT  AND  THE  MILITARY  ACTIVITIES 

1.1 .  Brief  Description 

The  Military  District  taken  into  consideration 
lies  north-east  of  Civitavecchia,  in  an  area 
named  S .Lucia  6*5  Km  from  the  built-up  area* 

It  is  delimited  jy  Mount  Pocopane  (388  m. )  m 
the  north-east,  by  Braccianese  Claudia  road  in 
the  south,  by  Sterpeto  Cape  in  the  west  and  by 
Mounts  Turco  (450  m. )  in  the  east;  it  is  about 
600  hectares  wide  (fig.1). 

In  the  District  we  find  the  following: 

-  the  Tecnical  Chemical,  Physical  and  Biological 
Military  Centre  (C.T.M.C.F.B. ) ; 

-  the  Military  Establishment  of  Materials  for  N3C 
Defence; 

-  a  shooting  Range  for  small  arms; 

-  a  Range  for  chemical  training  . 

The  zone  consist  of  a  partially  woody  wavy  terrain 
with  rolling  hills* 

The  sail  is  clayey,  with  outcropping  rocks. 

1.2.  Induatrlal-lilce  activities 

The  Technical  Chemical  physical  Biological  Military 
Centre  carries  on  surveys  research  and  experiments 
for  the  development  and  prourement  of  materials  for 
NBC  defence* 


In  the  above-mentioned  activities  it  discharges 
liquid  effluents  that  before  being  let  in  the  en 
vironment  in  a  gully  named  "Fosso  della  Vite", 
one  chemically  and  biologically  depurated,  in  full 
observance  of  the  law  n.  319/76  (Kerli's  Law), 

This  law  fixes  both  the  maximum  acceptable  levels 
of  dangerous  chemical  substances  and  the  bacterio¬ 
logical  parameters  thet  can  be  let  in  the  receiving 
gully  without  altering  the  equilibrium  of  the  rela¬ 
ted  hydroecosystem  (TaB,1). 

For  such  purpose  a  depurator  of  the  mechanical  oxi¬ 
dation  type  by  means  of  a  paddle-rotor  is  working 
in  the  District,  down  the  laboratories  which  depu¬ 
rates  the  effluents  before  the  discharge  (photon.  1)^ 
The  waste  waters  converge  from  the  logistic  departments 
and  the  laboratories  in  it.  They  are  treated, stocked 
in  tanks  qnd  periodically  discharged  in  the  "Fosso 
della  vite"  gully. 

Into  the  same  depurator  the  wa3te-waters  will  be  con 
voyed  from  the  manufacturing  and  testing  Department 
of  the  Military  Establishement  of  the  Materials  for 
NBC  Defence  now  being  constructed. 


1.3.  Training  activity 


The  Range  for  chemical  training  is  limited  to  an  area 
2 

of  about  15*000  m  wich  lies  in  the  northern  area  of 
the  District,  in  a  higher  position  in  comparison  with 
the  C.T.M.C.F.B. ,  with  a  difference  in  altitude  of 
about  50  metres. 

In  the  northern  area  contiguos  to  the  Chemical  Range 
the  Shooting  Range  for  Small  Arms  lies. 


The  drills,  both  in  the  Chemical  and  in  the 
Shooting  Range,  are  carried  on  respecting  the 
ecosystem  and  with  a  proper  application  of 
the  safeguarding  criteria  of  the  area. 

In  such  respect: 

-  simulators  of  che...ical  agent3  are  used; 

-  the  metheorological  conditions  are  evaluated 
in  order  to  avoid  that  such  agents,  athough 
harmless,  might  get  out  of  well  defined  limi¬ 
ted  areas; 

-  everything  is  decontamined  with  not  toxic  ma¬ 
terials  for  the  environment; 

-  prescriptions  against  fire  are  implemented  to 
safeguard  the  forest. 
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CliAPT.  II 


ENVIRONMENT 

II. 1.  An  answer  for  the  environment 

Industrial  needs,  urbanization,  cultivation, 
therefore  deforestation  to  gain  agricoltural 
land,  are  causes  of  profound  transformation  of 
the  original  habitat. 

Photos  n.  2  -  3  show  a  correct  utilization  of 
the  soil  carried  our  in  the  military  owned  area 
which  has  allowed  the  conservation  of  the  origi 
nal  habitat,  whereas  elsewhere  tuere  have  been 
profound  transformations  causing  complete  up¬ 
setting  of  the  original  status  with  the  rarefection 
and  at  times  di3truction  of  a  great  number  of  ve 
getable  species  and  consequently  of  animals. 
Having  a  closer  look  at  this  to  chart  this  envi¬ 
ronment,  a  qualitative  graph  has  been  realized 
searching  and  locating  the  more  significant  flora 
and  fauna  existing  in  the  district  and  in  the 
surroinding  area  of  the  mountains  of  Tolfa. 

The  photos  herein  enclosed  indicate  some  characSe  - 
ristic  habitats  in  the  district  and  some  species 
which  have  been  able  to  be  photographed. 

11.1*1.  FLORA 

The  distribution  of  the  vegetable  inheritance 
throughout  the  district  is  as  follows: 

-  about  550  hectars  of  woody  area; 


••  about  50  hectars  of  nadle— higs  range 
rocky  hills,  natural  grazing  land, wild 
bushy  area. 

The  550  hectars  of  woody  area  and  the  50 
of  riddle-high  range  hills  contain  a  woodv 
and  hilly  area  well  preserved  and  protected 
which  represents  a  surviving  sample  of  Medi 
terranean  woody  area. 

The  main  species  in  this  area  is  the  Turkey 
oak  (Quercus  Cerris)  typical  of  the  riddle- 
high  range  Mediterranean  Woodland. 

This  oak  is  of  the  decidous  type  as  in  the 
case  of  another  oak  also  present  here,  the 
"Quercus  pubescens"  which  does  not  loose  its 
leaves  in  autumn  but  keeps  them  dry  and  red 
on  the  branches  until  the  following  spring. 

Other  species  found  here  are  "l'albero  di  Giuda" 
(Cercis  Siliquastrum)  and  the  holm-oak  (Quercus 
ilex)i  there  can  also  be  found  numerous  vege¬ 
table  species  of  undergrowth,  because  the  fil 
« 

tration  of  light  through  the  foliage  of  the 
talli  trees  allows  the  growth  of  an  especially 
rich  flore. 

Here  follow  the  main  flora  species  found  in  the 
woody  area  and  in  the  undergrowth: 

-  Arbutus  unedo  (Corbezzolo) ; 

-  Asparagus  acutifolius  (Asparago  selvatico); 

-  Carpinus  orientalis  (Garpino  orientale); 

-  Cercis  siliquastrum  (Albero  di  Giuda); 

-  Convolvus  eoldanella  (Soldanella) ; 

-  Cretegus  oxyacanta  ( Bianco spino ) ; 
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-  Ciclamen  neapolitanum  (Ciclamlno); 

-  Cynara  sp.  (Carciofo  aelvatico); 

-  Cytisus  scoparius  (Gineutra  dei  Carbonari); 

-  Equisetum  arvense  (Equiseto); 

-  Genista  sp.  (Ginestra  comune); 

-  Hedera  helix  (Edera  comune); 

-  Ilex  aquifolium  (Agrifoglio) ; 

-  Laurus  nobilis  (Alloro); 

-  Ligustrum  volgare  (  Ligustro); 

-Paliur-a  apina  -  christi  (Liarruca); 

-  Pirua  ap,  (Pero  selvatico); 

-  Prunua  apinoaa  (Pruno  spinoao); 

-  Quercua  cerris  (Cerro); 

-  Quercua  pubescens  (Roverella); 

-  Quercua  robur  (var.Potraea)  (Parma); 

-  Quercua  ilex  (Leccio); 

-  Rosa  sempervirena  (Rosa  selvatica); 

-  Robua  sp.  (Hovo); 

-  Ruseus  aculaatua  (Pungitopo); 

-  Tilia  sp,  (Tiglio); 

-  Vaccinium  myrtillus  (kirtillo). 

In  the  liste  above  particular  attention  should 
be  given  to  the  wild  orchids  present  in  the  area. 
Some  of  these  are: 

-  Anacamptia  pyramidalis; 

-  Dactyloriza  maculate; 

-  Limodorum  abortivum; 

-  Orchis  papilionacea  (  photo  n.4  ); 

-  Orchis  purpurea; 

-  Orchis  laxiflora; 

-  Ophrys  apifera; 


-  Ophrys  sphegodes; 

-  Serapias  vomer:  cea. 

In  some  woody  glade  one  can  notice  the 
presence  of  "Parmelia  caperata"( photo a.  5 

-  6)  on  tree  trunks.  It  is  a  lichen  working 
as  a  pollution  detector;  as  a  matter  of  fact 
it  tends  to  disappear  if  pollution  r laches 
harmful  levels. 

Therefore,  its  presence  in  the  district  shows 
that  there  is  not  significant  level  of  pollu 
tion  there,  in  spite  the  fact  that  the  sur¬ 
rounding  area  of  Civitavecchia  is  industrial 
(cement  factories  and  thermoelectric  power 
plants)  and  it  could  cause  an  environment  de¬ 
gradation. 

The  winds,  as  it  is  Known,  deposit  polluting 
gaseous  agent  on  the  vegetation  of  the  sur- 
rouding  areas  for  tens  of  Kilometers  from  the 
production  site. 

II. 1.2.  FAUNA 

A  systematic  survey  of  the  fauna  population  m 
the  district  presents  many  more  difficulties  than 
the  one  for  the  flora  population  for  the  obvious 
reason  that  there  are  a  grater  number  of  species 
to  be  considered. 

Furthermore,  the  fauna  is  constantly  moving  and 
camouflaging  (especially  certain  spec  .as  of  insect); 
biological  cycles  and  evolving  adaptation  is  con 
3iderably  more  than  it  is  in  the  flora  population. 
For  the  above  mentioned  reasons  we  have  listed  only 
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some  of  the  most  characteristic  species, 
bearing  in  mind  the  two  main  habitats 
in  the  district,  namely: 

-  Fauna  present  in  the  "Fosso  della  Vite" 
or  ir  the  surrounding  environment (typical 
environment  of  the  waters  inland); 

-  Fauna  present  in  the  woody  areas. 

Numerous  species  of  inferior  Potista  have 
been  found  in  the  "Fosso  uella  Vite";  here 
are  some: 

-  Paramecium  aurelia; 

-  Paramecium  tnchium; 

-  Euplotes  diadaleos; 

-  Stentor  sp. ; 

-  Jtentor  caeruleus; 

-  Chilodonella  uncinata; 

-  Vorticella  3p.; 

-  Rotaria  sp. 

Among  the  molluscs  there  are  two  species  of 
Limnea,  namely  the  L.  Stagnalis  and  tne  L. 
Fluviatilis;  furthermore  various  species  of 
Plano r bis. 

Among  the  amphibians  there  are  various  species 
of  Gyrinus,  3ufo  bufo  (Toad)  and  ediole  frog 
(Rana)» 

Much  more  lumerous  is  the  woody  fauna  with  its 
species  representing  almost  all  orders  of  ver¬ 
tebrates  and  invertebrates. 

There  are  also  countless  species  of  insects 
belonging  to  almost  alia  the  main  classes. 


68 


Here  is  a  list  of  themain  per  class: 

Among  the  Coleoptera  there  a»e:  Copris 
hyspanus,  Orictes  nasicornis;  Oetonia 
aurata;  Caraous  hortensis;  Lucanus  Cer 
vus;  various  types  of  Cochi. leal  (Cacci, 
nella  septempunctatajAdalia  bipunctata; 
etc.);  Cerambix  cerdo;  Melasoma  kaeleri 
(rare  species);  Calosoma  Sycophants;  etc. 

Among  the  Lepidoptera  we  find  very  many 
species,  both  nocturnal  and  diurnal, typical 
of  the  Mediterranean  bush. 

Amon^  the  diurnal  species  we  count  many 
species  of  Pierides  (Pieris  brassicae;  P. 
rapae;  P.  napi;  etc.),  Goneoptenx  rbamnii; 

J.  Cleopatra;  among  the  Papillioniaes  there 
are  Papilio  machaon;  P.alexanor;Hiphycliaes 
podalirius  ;  among  the  Vanessa  there  are 
Vanessa  cardui;  V.  atalanta;  Nimphalis 
polychloros;  Aglais  urticae. 

It  is  also  possible  to  find  Argymnis  paphia; 
Pandoriana  pandora;  Parargae  aegeria;  Mamola 
jurtina,  Hipparchia  senele;  Thecla  quercus; 

Everes  argiades;  Polyommatus  icarus;  Ly sandra 
coridon;  etc. 

Among  the  nocturnal  species  there  are  various 
species  of  Sphingjda;  Sphinx  ligustri;  Marumba 
quercus  (photo  n,  7  -  typical  species) jDeilephila 
elpeaor;  Deilephila  porcellu3  (uncommon) ;Herse 
convolvuli;  Mimas  tiliae  ,  cf  Limantridi(  Dasychira 
pudibondo,  Lymanthia  dispar;,  of  Arctidi(  Arctia 
aulioa;  A.caya;  A.  fascists;  Euplagia  quadripuncta 
ria; .Arctia  villica),  of  Cossidi  (Cossus  cossus  , 
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jlu uzera  pirina),  of  Noctuidi  (Noctua  fimbriata, 

Noctua  pronuba),  of  Zigenidi  (Procris  statices), 
of  Sintomidi  (Syntomis  phegea),  the  Saturnidae 
Saturnia  .pyri,  etc. 

Among  the  Ortoptera  there  are  very  many  species 
of  crickets  and  jocustus,  we  call  to  attention: 
Tettigonia  viridisoima,  Liogryllus  csmpestris, 

Gryllus  domesticus,  Oedipoda  coeruleseens,  Tetrix 
bipunctata,  Tachycines  asynamorus. 

Note  the  presence  of  Ephyppigera  ephygger,  not  very 
common  species,  which  represents  a  kind  of  joining 
ring  between  the  fossil  Orthoptera  and  the  current 
ones  along  the  line  of  evolution  (  post  -  glacial 
period  ). 

There  are  also  numerous  species  of  "Ditteri"(Chrysops 
caecutiens,  Culex  sp.,  Eristalis  arbustorur.i,3yrqhus 
•ibesii,  Echinoqyia  fera.  Lucilia  sil varum) , "Odonati" 
(Agrion  puella,  Lestes  dzyaa),  "Dermatteri" (Mantis 
religiosa,Ameles  abjecta),"Eterotterih(  Dolycoris 
baccarum,  Pyrrhocoris  apterus,  Palomeca  prasina)  and 
"Omotteri"  (Cicada  omi,  Cercopis  sanguinolenta) . 

Among  the  birds  we  find  besides  all  the  typical  ones 
of  the  Mediterranean  area,  some  rather  rare  species 
as  the  "pellegrino"  Falcon,  the  "Astcre"  (Accipiter 
gentilis),  the  royal  "Nibbio"  (Milvus  milvus)  and 
the  "Biancone"  (Circaetua  gallicus). 

Among  the  reptiles  we  find  the  green  "Ramarro"(Lacerta 
viridis  viridis),  the  common  "Geco"  (Tarentula  maurita 
nica),  and  the "verruooso"( Tarentula  verrucosa)  one, 
the"Lucertola  muraiola"(Lacerta  sp. ),  the  common  "Vi¬ 
pers'*  (Vipers  aspis),  the  "Colubro  di  Esculapio"(Elaphe 
longis8ima),  the  "Biscia  campagnolaM(Natrix  natrix)  , 
the  "Cervone"  (Elaphe  quatuorlineata) ,  the  "Luaoeugola" 


(Chalcides  chalciues)  and  the  "Orbettino" 

(Anguis  fragilis). 

Among  mamma la  the  most  significant  species, 
some  of  which  being  protecteu  as  endangered 
species,  ares  wild  Cat  (Pelis  silve3tris), 
the  "Istrice"  (Hystrix  cristata  -  protected 
species),  the  "Martora"  (  Mart es, mart es) ,the 
"Tasso"  (Meles  meles),  the  "Riccio  di  terra" 
(Erinaceus  europaens). 

II. 2.  CHECKS  CARRIED  OUT  TO  SAFEGUARD  THE  ENVIRONMENT 

The  purpose  of  these  checks  is  to  evaluate, 
with  reliable  standardized  and  therefore 
reproduciblr  methods,  the  biological  damages 
resulting  from  the  action  of  polluting  agents 
|  or  from  the  misapplication  of  effective  techniques 

H  of  decontamination  and  rehabilitation. 

II. 2.1.  ECOTOXICOLOGICAL  TEST 

i  The  ecotoxicological  tests  taken  into  considers 

(  tion  by  the  C.T.M.Q.F.B.  are  the  ones  asked 

for  the  E.E.C.  regulations  (ann.V  of  the  Vlth 
modification  no.  79/831),  issued  in  Italy  with 
the  Presidential  Decree  (D.P.R.)  No.  827  of  Nov. 24/81 
•  and  published  in  the  official  Gazette  (G.U.)  Na 
|  50/1982. 

I  The  Presidential  Decree  927(10)  in  order  to  asses 

the  risk  substance«man  established  in  attached  form 

H 

Ji  II  a  program  of  test  distributed  on  tree  levels  in 

relations  to  the  average  quantities  of  dangerous 
substances  presumably  discharged  in  a  year: 


-  Level  0  t  for  quantity  of  10  t.per  year; 

**  M  1  *  H  "  over  10  t»  per  year; 

-  "  2  :  "  1000  t.  per  year. 

The.  District  falls  on  level  0  but  studies  are 
currently  under  way  in  order  to  come  up  with 
a  series  of  methods  for  carrying  out  some  of 
the  teats  called  for  at  l«vel  1  so  as  to  have 
a  further  safety  margin  on  the  harmlessness  of 
liquids  discharged  in  the  environment. 

The  test  of  acute  toxicity  on  fish  (SalmoGeireLnerii) 
is  carried  out  at  Level  0  and  the  acute  toxicity 
test  on  Daphia  is  currently  being  studied. 

The  test  of  algea-growth  is  being  prepared  at  Level  1. 

II.2*1.1«  Test  of  acute  toxicity  on  fish  -  Level  0 

The  te3t  is  basad  on  the  qualitative  evaluation 
of  the  acceptability  of  the  effluents  to  verify 
that  the  critical  threshold  over  which  environmental 
changes  may  take  place ,  is  not  surpassed. 

The  method  consists  of  evaluating  the  survival  of 
at  least  50 of  the  animals  used  as  in  the  h.E.C. 
regulations,  for  a  period  of  48  h.in  contact  with 
the  effluent. 

Species  used:  Salmo  gairdnerii; 

Dimensions  :  8  by  12  cm.  per  sample; 

No.  of  animals:  10. 

Methodology 

The  test  is  carried  ouu  in  glass  tubs  with  the  actual 
capacity  of  50  litres. 

The  water  temperature  is  constantly  kept  at  15°C  -  1 


and  oxigened  at  60-80#  through  porous  stone 
made  of  inert  material. 

3efore  using  the  animals  for  the  test,  they 
are  acclimatized  in  "Stabulazione"  tubs  for 
2  days  to  make  sure  the  mortality  is  not  due 
to  natural  causes. 

The  experiment  animals  ere  placed  together 
with  dilution  water  in  the  sample  to  be  tested 
m  a  proportion  of  1  to  1  (  1  animal/Ht*  of 
effluent  being  tested). 

Simultaneously  a  check-up  is  put  up  where  only 
dilution  water  (Tab.  2)i3  palced,  but  nc  effluent. 
At  this  point  the  animals  are  introduced  in  the 
tub  covering  it  with  a  protective  grate. 

The  death  are  checked  after  48  h;  the  effluent  is 
evaluated  within  the  acceptability  limits  if  at  tie 
end  of  the  test,  50#  or  more  of  the  animals  survive. 


II. 2. 1.2.  Test  of  acute  toxicity  on  Baphnia  -  Level  0 


The  acute  toxicity  test  developed  on  Daphnia, together 
with  the  test  of  algae-growth,  later  discussed  in 
this  paragraph,  will  permit  in  the  future  to  set  up 
an  "  ecotossicological"  on  "planctoniche"  species 
to  determine  whether  the  effluents  of  the  District  • 
are  hurtful  to  this  important  "trofico"  ring  of  the 
animal  food  chain  (as  it  is  known  the  small  crusta¬ 
ceans  like  Daphnia  and  the  monocellular  algae  are 
nutritional  sources  for  numerous  water-species  both 
superior. and  inferior). 

Starting  from  this  principle  and  faithful  to  the  E.E.C. 
regulation  (10),  we  intend  to  formulate  the  test 


evaluating  the  devolution  of  our  effluent 
capable  of  immobilizing  50^  of  the  Daphnia 
of  the  group  being  tested  for  a  24  h  period. 

By  "immobile"  we  mean  the  animals  that  after 
a  3light  stroke  of  the  container  holding 
them  are  not  able  to  swim  during  a  15  seoond 
•sriod. 

Che  organisms  traditionally  used  for  tnis  type 
of  test  are  Daphnia  jlagna  or  D.  pulex,  raised  in  la 
boatozy,  ranging  from  6  to  24  h  of  age  at  the 
start  of  the  test. 

Dilutions  of  the  effluent  being  tested  will  be 
made  dei,ouiaed  water  and  the  number  of  Paphnia 
remaining  immobile  after  24  hrs.  will  be  assessed 

i 

for  each  concentration;  20  Daphnia  will  be  used 
in  each  concentration. 

Of  course  blanks  will  havp  to  be  set  up  wi th  only 
the  water  in  which,  they  grow,  to  asses  .the  natural 
mortality. 

Since  the  cumulative  iminooili nation  percentage 
obtained  for  each  dilution  is  a  function  of  the 
concentration  of  the  effluent  itself  and  therefore 
of  its  dilution,  it  will  be  possible  to  establish 
the  dilution  in  which  there  is. a  50 mortality  rate. 
One  will  be  able  to  trace  back  the  average  dilution 
of  tolerance  to  which  the  effluent  will  have  to  be 
diluted  to  safeguard  the  biological  environment  being 
considered. 

II. 2. 1.3.  Test  of  Algae  growth  -  Level  1 

The  test  of  algae-growth,  the  methodology  of  which 
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is  being  studied,  allows  to  evaluate  the 
qualitative  and/or  quantitative  presence 
of  toxic  substances  in  checking  the  ac¬ 
ceptability  of  waste  waters. 

The  test  starts  off  with  the  principle  that 
there  is  a  proportionality  between  rate  of 
algae-growth  and  concentration  of  non  spe¬ 
cified  toxic  pollutant  agents. 

In  this  test  a  monocellular  algae  is  chosen 
having  the  feature  of  not  making  up  colonies. 

The  "algae  concentration"  (No  of  cells/ml) 
is  proportional  to  the  Spectrophotometric  ab 
sorption,  so  that  a  curve  of  calibration  of 
the  type  shown  in  the  figure  2  can  be  con¬ 
structed. 

The  maximum  rate  of  algae-growth,  raised  in 
appropriate  cultures  having  defined  chemical- 
phisical  compositions  and  characteristics,  with 
in  absence  of  polluting  agents,  will  follow 
trend  11  (Pig.  3). 

With  the  presence  of  toxic  agents,  the  rate  of 
growth  will  be  slowe'1  down  proportionally  to 
the  concentration  of  toxic  agents  present,  as 
in  curve  2  (Pig.  3). 

II. 2. 2*'  Microbiological  tests 

The  waste  waters,  after  depuration  undergo  a 
periodical  bacteriological  check  to  determine 
a  possible  presence  of  microorganisms,  indicating 
pollution,  within  the  limits  accepted  by  the 
existing  legislation  (Tab,  No.1) 

Check-up  frequency  :  monthly; 
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Methodology  employed  :  rapid  sampling 

and  determination 
through  dip-Hiis;'  'S  ** 

Bacteria  searched  :  the  analysis  is  car¬ 
ried  out  twice  to  de 
t ermine: 

1)  Total  microbic  load- 
of  an  environmental 
nature  (20*C); 

2)  Total  microbic  load 
of  an  animal  nature 
(37°C) ; 

3)  load  of  the  atipical 
"coliformi"  (37*0; 

4)  Load  of  the  "coiifor 

,  mi  fecali*  (44,5eC)« 

For  .determinations  1  and  2  a  certain  type  of 
culture  soil  is  used  (Agar  feeding);  for  3  and 
4  a  different  one  (tiac  Konkey  "agarizzato") ;  the 
difference  in  incubation  temperature  favours  the 
growth  of  one  or  the  other  of  the  '  bacteria. 

The  samples  are  placed  in  sterilized  bottles"  Abbe1 
te^en  from  4  pick-up  points;  two-  m  the  starting 
point  and  two  in  the  final  point  of  the  depurator 
discharge  -  this  is  done  to  follow  the  trend  of 
the  microbic  load  along  the  bed  of  the  water  flow 
and  to  establish  whether  the  depurator  lets  out 
with  the  waste  waters  microbic  loads  tolerable 
for  the  natural  environment  (habitat). 
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DISCUSSION 


111,1,  Considerations  on  the  preservation  of  the 
environment  and  comparison  wit-h  the  surrou 
ding  environment. 

Of  the  about  600  hectars  making  up  the  District, 
less  than  1  j*  is  directly  utilized  for  military 
purposes. 

This  means  that  virtually  the  whole  area  been 
able  to  remain  uncultured,  that  is  free  of  modi^ 
fication  by  man. 

On  this  part  of  the  District  the  flora  and  the 
fauna  have  been  able  to  exist  without  modifications 
or  eridogenous  upsetting  which  might  have  interfered 
or  damaged  the  natural  habitat  p.nd  life  cycle. 

The  same  can  be  said  of  the  section  of  the  District 
(about  5  hectars)  having  a  closer  connection  with 
the  istitutionalised  activities  since  no  profound 
alterations,  bearing  harm  to  the  ecosystem,  have 
been  built  and  general  facilities  have  been  3et  up. 

The  governing  regulations  have  been  followed  to  the 
letter  and  all  the  possible  means  of  anti  -  pol 
lution  measures  have  been  adopted  to  safeguard  man 
and  his  working  environment(canalisations,  depurations, 
filerings  etc.  both  for  waste  waters  and  the  gaseous 
effluents)  .These  measures  havw  allowed  to  exert  a  marginal 
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influence  on  the  environment  and  maintain 
it  pratically  unaltered. 

The  problem  connected  with  the  eaogenous 
components  to  the  District  is  of  a  different 
nature. 

The  surrounding  territory  has  been  throught 
the  years  profoundly  altered  both  because 
of  agricoltural  settlements  and  industrial 
plants. 

The  agricoltural  settlements,  with  deforesta¬ 
tion  and  cultivation  of  the  land  altered  the 
natural  habitat  and  the  relation  among  the  en¬ 
vironment,  the  flora  and  fauna  giving  rise  to 
new  life  cycles  and  alterations  in  population 
rise  of  animals  and  vegetable  species. 

On  the  contrary  the  industrial  plants  have  been 
able  to  hinder  directly  the  conservation  of  the 
District  in  its  original  features  by  depositing 
with  the  help  of  the  wind  polluting  agentsjnever- 
theless  no  sensible  effects  have  been  found. 
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III. 2.  CONCLUSIONS 


The  military  command,  according  to  the 
laws  now  in  force  about  defence  and  pro 
tection  of  natural  environment,  carries 
out  in  the  District  all  the  necessary 
safeguard  measures  in  relation  to  the 
Institute's  activities. 

Consequently,  in  the  whole  area,  all  the 
species  of  flora  and  fauna  survive  pra- 
tically  unaltered;  moreover  some  species 
of  fauna,  which  were  in  danger  of  life  in 
the  surrounding  areas,  have  found  a  place 
of  refuge  in  the  District  by  adapting  them 
selves  to  the  new  environment  and  preserving 
their  life  cycle.  Very  little  sensible,  at 
the  moment,  the  pollution  effects  coming  from 
the  industrial  plants  of  the  near  town. 

The  systematic  microbiological  and  ecotoxico-  * 
logical  checks,  carried  out  during  the  last 
years  in  order  to  control  the  "health"  of  the 
environment,  have  allowed  to  find  the  favou- 
rable  ecological  situation  as  a  main  result 
of  this  theoretical-experimental  survey. 

It  is  to  be  noticed  that,  besides  the  controls 
kept  in  accordance  with  the  laws,  many  comple 
mentary  checks  have  been  carried  .  out  for . 
institute's  purposes,  so  that  it  has  been  pojj 

sible  to  observe  the  phenomena  having  at  dispo 
sal  a  greater  amount  of  data. 

On  the  whole  the  control  activity  has  had 
the  role  of  a  real  study  about  the  ecosystem. 
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Chemical  ar.d  bactericlo  ;ical  par? -.eterr  in  acccrcin;  to  ilerli's 
319  -  Tab. A). 


N°  PARAMETERS  CONCENTRATIONS 


1  PH  5,5  -  9,5 

2  Tempera tur a  °C 

3  Col  ere 

4  CC ore 

5  Material i  gros^oi aiii  Av-onfc i. 

6  Xateriali  sedisientabili  ml/i  '-,5 

7  Material!  in  sespensione  to¬ 
tal  i  v;/l  8C 

8  BODs  r.ir/1  40 

9  COD  r.c/1  ISC 

10  Met alii  e  non  metalli  tossi- 

ci  totali  (As-Cd-Cr(Vl)Cu-Hg 
-Ni-Pb-Se-Zn)  3 

11  Alluminio  ng/l  come  A1  1 

12  Arsenico  mc/i  come  As  0,5 

13  Baric  mg/l  come  Ba  20 

14  Boro  mg/l  come  B  2 

15  Cadmio  mg/l  come  Cd  0,02 

16  Cromo  III  mg/l  come  Cr  2 

17  Cromo  VI  mg/l  come  Cr  0,2 

•?8  Ferro  mg/l  come  Fe  2 

19  Manganese  mg/l  come  Mn  2 

20  Mercurio  mg/l  come  Hg  ,005 

21  Nichel  mg/l  come  Mi  1 

« 

22  Picmbo  mg/i  come  Pb  0,2 

23  Rame  mg/l  come  Cu  0,1 
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PARA,  :i'l  ERO 


CUICZIiir-.A'l  It  Mi, 


N° 


24 

Selenio  mg/l  come  Se 

0,03 

*  25 

Stagno  mcr/l  come  Sn 

10 

26 

Zinco  mn/i  come  Zn 

0,5 

27 

Cianuri  totali  mc/i 

come  CN~ 

0,5 

28 

Cloro  attivo  mg/l 

come  Cl^ 

C,2 

29 

Solfuri  mg/l  come  H^S 

1 

30 

Solfiti  mg/l  come  S0~ 

1 

31 

Solfati  mg/l  come  SO^ 

1 .000 

32 

Cloruri  mg/l  come  Cl 

1 .200 

33 

Fluoruyi  mg/l  come  F~ 

6 

34 

Fosforo  totale 

1G  ’ 

35 

A’lmoniaca  totale  \v/l 

co.ne  NH„ 

4 

15 

36 

A co to  nitroso  co 

me.  H 

0,6 

37 

Azoto  nitrico  mg/l  co 

me  N 

20 

38 

Grassi  ed  olii  animali 

e  vege  : 1 i  mg/l 

20 

39 

01 i  mineral i  mg/l 

5 

40 

Fenoli  totali  mg/l  co 

me  r*cHc0H 

j  j 

0,5 

41 

•Aldeidi  mr/i  come  H-CHO 

1 

42 

Solventi  organici  aroma 

rici  mq/1 

0,2 

43 

'olventi  organici  azota 

ti  mg/l 

0,1 

8J 


PARAI'iETSKS 


CONCENTPATI C.  MS 


M° 


44 

Solventi  clorurari  mg/l 

1 

a  5 

Tensioattivi  mg/1 

2 

46 

Pesticidi  cloriratx  mc/i 

0,05 

47 

Pesticidi  fosforati  mo/i 

0,1 

48 

Saggio  di  toesicitA 

- 

49 

Coliformi  totali  MPN/iOOml 

20.000 

50 

Coliformi 'fecali  MPH/lOuml 

12.000 

51 

Strep tpcocchi  fecali  MPN/ 

100ml 

2.000 

Composition  of  dilution  water  for  the  \  ■jst  of  acute 
toxicity  on  fish. 


400g  CaClg  6H20 

36g  NaCl 

SOL.  A  11g  KaNO^ 

bring  up  to  volume  1000  cc 
with  H20 


SOL.  B 


I89g  MgS04  7H20 
99g  NaS04 

bring  up  to  volume  1000  -with 


SOL.  C 


34g  NaHC03 

bring  up  to  1000  with  HgO 


To  every  100  litres  of  distilled  water  add  40  ml  of 
Sol.A,  40  ml  of  Sol.B  end  400  ml  of  Sol.C,  so  that  the 
total  hardness  of  the  solution  hps  a  value  of  about  100 
mg/lt  in  CaCO^. 


MOD  Germony  -  U  II  5 

Landwirtschaf tsdirektor  Friedrich  Lenz 

Maintaining  Military  Training  Areas  of  the  Federal  Republic  of  Germany  with 
Regard  to  the  Protection  of  Landscape  and  Nature 


Due  to  the  lack  of  space  in  the  Federal  Republic  of  Germony  it  is  necessary 
to  handle  nature  and  landscape  with  -are,  to  restrict  the  consumption  of  these 
goods.  If  the  population  density  is  a  measure  for  the  lock  of  space  in  o  coun¬ 
try  some  figures  may  illustrate  this: 

The  population  density  of  the  Federal  Republic  of  Germany  with 
247  inhabitants  per  km:  is  only  exceeded  by  the  Netherlands  and 
Belgium  with  318  and  315  inhabitants  per  km1  respectively.  Great 
Britain  with  225  inhabitants  per  km1  has  a  similar  population 
density,  while  Italy  with  180,  Luxemburg  with  135,  Denmark  with 
114,  France  with  94  and  Greece  with  67  inhabitants  per  kmJ  follow 
Germany,  in  some  cases  with  a  wide  margin.  The  NATO  partners 
U.S.A.  and  Canada  have  a  population  density  of  24.3  and  2.4  in¬ 
habitants  per  km1  respectively . 

Inevitably  this  lock  of  space  has  the  consequence  that  facilities  of  the  Fede¬ 
ral  Armed  Forces  lie  in  the  immediate  vicinity  of  dwelling  areas  and  are  per¬ 
ceived  as  disturbing.  However,  they  are  olso  located  away  from  settlements  ot 
places,  which  at  the  same  time  are  vacation  and  recreation  areas,  and  again 
they  are  felt  as  being  annoying.  Precisely  the  training  areas  in  remote  regions 
ore  charocceri zed  by  specicl  scenic  beauty.  Like  in  many  other  countries  it  is 
true  for  the  Federal  Republic  of  Germony  that  regions  with  low  agricultural 
yields  are  scenicolly  mcst  attractive.  As  an  example  in  the  Federal  Republic  of 
Germany  let  me  mention  the  training  areas  in  the  Luneburg  Heath  and  the  numerous 
exercise  areas  in  the  German  central  uplands. 


With  the  acquisition  of  land  for  militory  purposes  these  regions  suffered  the 
smallest  economic  damage,  on  the  controry,  the  installation  of  c  garrison  could 
considerably  improve  tho  economic  power  of  these  regions  so  poorly  structured 
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formerly.  Sot  now  that  the  awareness  of  major  parts  of  the  population  has  chan¬ 
ged  especially  with  regard  to  the  relationship  between  economy  and  ecology,  it 
is  important  to  ovoid  ecological  damage  as  far  as  possible. 

The  declaration  of  the  German  Federal  Government  of  September  15,  1983  has  to 
be  seen  within  this  context,  Anong  other  things  it  says : 

"The  biotopes  of  wild  plants  and  wild  animals  are  affected 
and/or  destroyed  for  various  reasons. 

Hence,  the  Federal  Minister  of  Food,  Agriculture  and  Forestry 
has  caken  up  work  on  a  program  for  biotope  protection  to  pro¬ 
vide  better  protection  for  indigenous  species  of  plants  ond 
animals  and  their  biocenoses." 

This  statement  especially  touches  military  activities  in  open  terrain. 

In  the  permanent  conflict  between  military  mission  and  environmental  protec¬ 
tion  an  acceptable  compromise  has  to  be  found. 


!f  there  is  an  exclusive  implementation  of  military  training  schemes,  perma¬ 
nent  and  in  part  irreversible  damage  to  vegetation  and  soil  cannot  be  avoided. 
However,  if  environmental  protection  were  given  priority,  troining  schemes  in 
open  terrain  would  no  longer  be  feasible. 


As  mentioned  before,  a  continuous  compromise  is  established  between  the  two 
envisaged  gaols,  but  it  also  affects  nature  and  landscape.  In  the  following  I 
wouid  like  to  give  you  some  information  on  how  the  Federal  Armed  Forces  endeavour 
to  eliminate  damoge  done  t-o  the  landscape,  to  prevent  new  damage  and  to  reconcile 


military  utilization  and  environmental  protection. 

For  over  25  years  .errain  maintenance  groups  exist  with  113  Garrison  Administra¬ 
tive  Offices  whose  task  it  is  to  preserve  the  substonce  of  the  open  spaces  used 
by  the  military.  It  is  of  special  importance  that  this  functional  area  is  assig¬ 
ned  to  the  civilian  Federal  Armed  Forces  Administration .  An  incorporation  o' 
terrain  maintenance  into  the  military  chain  of  command  wr.uld  r.jt  only  offect  the 
technical  indeponcence  of  the  personnel  within  the  fromework  of  its  tasks.  Then 
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the  permanent  conflict  of  goals  between  preservation  of  the  countryside  on  the 
one  hand  and  militory  necessity  on  the  other  hand  would  not  be  decided  by  care¬ 
fully  weighing  technical  arguments  but  by  militory  order,  which  by  its  very  na¬ 
ture  would  probably  have  its  preponderance  with  the  military  necessities. 

However,  this  clear  separation  of  command  authority  and  administration  also 
has  advantages  for  both  sides.  It  relieves  the  forces  from  administrative  tasks 
and  makes  them  free  for  military  tasks  only.  The  administrat ion  on  the  other 
hand  with  its  specially  trained  per  mnel,  which  is  only  subject  to  instruc¬ 
tions  from  expert  superiors,  can  work  more  professionally  and  efficiently. 

ihis  organisation  cf  terrair  mtenonce,  whose  tasks  will  be  dealt  with  in  the 
further  course  of  this  paper,  today  comprises  o  totol  of  approx.  3,000  staff 
members,  who  have  modern  machinery  and  equipment  with  a  current  value  of  approx. 
100  million  deutschmarks  at  their  disposal.  The  equipment  includes  everything 
required  for  the  cultivation  and  maintenance  of  the  various  types  of  grounds, 
from  the  simple  lawnmower  to  gear  used  on  240  hp  tractors  for  loosening  the 
soil  down  to  a  depth  of  1  m.  In  the  last  few  years  the  expenditure  for  personnel 
end  material  of  this  important  technical  service  has  been  constant  ot  approx. 

200  million  deutschmarks  per  year. 


At  the  beginning  of  terrain  maintenance  -  let  us  say:  in  the  sixties  -  its  task 
besides  gardening  in  the  garrison  administrative  areas  consisted  almost  exclu¬ 
sively  in  removing  the  damage  caused  by  heavy-duty  traffic  in  exercise  areas. 
This  damage  increased  when  new  weapon  systems  were  introduced,  when  heavier  and 
faster  vehicles  churned  up  the  soil.  However,  it  was  recognized  soon  thot  the 
damage  done  to  the  landscape  increased  faster  than  the  removal  of  flat  damage 
was  possible.  In  addition  the  necessary  area  extension  of  nearly  all  training 
areas  is  not  possible  for  various  reasons.  Primarily  this  depends  on  the  iock 
of  space  mentioned  in  the  Federal  Republic  of  Germany  ond  on  the  lack  of  land 
going  with  it.  Oue  to  this  circumstance  the  burdening  of  the  too  small  trai¬ 


ning  areas  by  increasing  military  utilization  keeps  growing. 

It  is  to  be  expected  that  the  individual  training  areas  will  become  unusable 
for  training  purposes  due  to  eros:ons,  swampings  and  total  destruc t of  the 
soil  structure.  Totally  destroyed  parts  uf  landscape  are  then  left  behind. 


However,  given  the  scarcity  of  land  mentioned  ot  the  beginning  this  cannot  be 
accepted.  In  the  !970ies  the  imp lementot .on  of  preventive  measures,  as  fcr  os 
they  were  not  undertaken  by  the  Construction  Admimstrotion,  wos  added  to  the 
tasks  of  the  terrain  maintenance  groups.  In  porticulor  metalled,  terrain-adjusted 
roads  were  built  so  that  traffic  can  take  place  under  weather  conditions,  which 
normally  would  cause  grave  damage  to  the  unprotected  soil. 

These  roods  hove  proved  to  be  excellent.  Apar  t  f r  om  the  feet  tnc  t  t  r.  e  training  area 
is  now  usable  in  any  weather,  the  unprotected  soil  was  to  a  large  extent  freed 
from  vehicle  traffic  so  that  far-reaching  recultivation  measures  were  worth¬ 
while  undertaking.  After  initial  failures  these  works  -  also  in  this  case  - 
resulted  in  new  exoerience.  Today  we  know  that  we  have  to  aerate  the  terroin  by 
mole  drainage  so  deeply  that  the  compacted  layers,  which  have  formed  in  the  soil 
due  to  vehicle  traffic,  are  penetrated.  Then  the  water  can  seep  into  the  ground 
where  it  comes  down  as  rain  and  does  not  cause  either  erosions  or  swampings.  More¬ 
over,  the  practical  consequence  of  this  finding  wos  that  a  great  number  of  .  ain- 
water  retention  bosins  formerly  considered  necessary  is  no  longer  required  i* 
such  recultivation  is  carried  out  regularly  (approx,  every  seventh  year).  We 
have  learnt  that  the  most  important  task  in  terrain  maintenance  in  training 
areas  is  to  get  water  unter  control  to  "get  the  knock  of  it." 

By  intensive  construction  of  roads,  by  far-reaching  recultivation  and  by  tokiog 
measures  for  the  drainage  of  water  we  succeeded  in  turning  the  military  trai¬ 
ning  creas  green  again.  The  t«-*ram  maintenance  groups  have  had  the  biggest 
sr-are  m  these  works.  Whe  e  i  is  green,  life  will  spring  up.  In  the  eighties 
not  only  we  but  also  recognized  scientists  of  German  universities  discovered 
all  of  a  sudden  that  biocenoses  have  developed  on  military  troining  areas,  which 
on  private  land  have  long  been  believed  to  be  lost.  What  wos  the  reason? 

Today  our  findings  may  not  yet  be  complete,  though  the  following  reasons  moy 
account  for  it: 

•  General  farming  pacticel  hardly  any  chemical  agents  such  as  herbicides, 

insecticides  and  fungicides  are  u3ed . 

-  The  application  of  mineral  fertilizer  is  restricted  i «  o  minimum. 


-  The  development  of  animals  and  plants  in  the  biotopes  is  not  disturbed 
by  human  recreational  activities  and  encroachments  of  cultivating  farmers. 

-  On  training  areas  humid  areas,  that  have  become  so  rare,  are  not  drained 
down  to  the  lost  hole  in  order  to  moke  profit  from  the  soil. 

-  On  training  areas  copses  are  welcome,  e.g.  as  cover,  while  in  normal 
agriculture  they  have  long  been  removed. 

This  list  could  be  continued,  each  individual  factor  of  those  mentioned  in 
turn  causes  in  nature  a  certain  positive  development,  which  is  in  the  interest 
of  nature  protection. 

1  have  already  mentioned  that  os  a  rule  the  training  areas  are  too  small.  If 
due  to  the  interests  of  nature  protection  additional  claims  for  areas  are  made, 
it  is  to  be  expected  that  the  training  areas  will  be  reduced  in  size  even 
further.  Today  in  the  eighties  we  are  confronted  with  these  Droblems.  But  we 
try  to  £ind  solutions  which  satisfy  both  sides,  the  environmentalists,  the 
biologists  and  zoologists  on  tne  one  hand  the  training  troops  on  the  other 
hand . 

This  is  possible  since  not  all  parts  of  a  trc  <  .ng  area  are  used  with  the  same 
intensity.  For  example  the  troops  are  not  obs  ucted  if  a  humid  area  or  any 
other  tyoe  of  bictope,  in  which  nature  can  deve  op  freely,  lies  in  a  safety  area 
not  us  ,ble  anyway.  Thus  there  are  training  oreas  of  which  20  \  or  even  more  of 
the  terrain  is  officially  subject  to  nature  or  landscape  protection  or  which 
can  at  least  be  regarded  as  such  areas . 

Of  course  these  facts  afiect  the  work  of  the  terrain  maintenance  group:  os  well. 
More  ond  more  demanding  activities  in  biotope  cultivation,  biotope  creation  and 
biotope  nwnagement  come  to  the  real  tosks  olreody  described  such  as  t£&  elimi¬ 
nation  ond  prevention  of  landscape  damage. 

With  a  few  examples  I  would  like  to  try  to  explain  the  differen:  concepts  ond 
the  activities  going  with  them. 


95 


On  the  edge  of  the  British  training  areo  at  Haltern-Borkenberge  there  is  a 
60  ha  area  of  heather  moor,  which  doe  to  the  acquisition  of  land  for  the 
establishment  of  a  German  garrison  training  area  now  lies  in  the  midst  of 
the  military  area.  With  regard  to  its  further  development  and  to  the  existence 
of  its  characteristic  floro  a  moor  oreo  is  extremely  sensitive  to  the  influx 
of  water  rich  in  nutritious  substances,  to  the  drainage  of  excessive  water  ond 
to  the  impact  of  mineral  fertilizers  and  agricultural  pesticides  carried  with 
the  wind.  In  order  to  prevent  the  body  of  moor  from  drying  up  on  the  one  hand 
and  in  order  to  preserve  a  dry  troining  oreo  as  large  as  possible  around  the 
moor  on  the  other  hand,  foil  sheets  were  buried  in  the  soil  in  order  to  regulate 
the  moor  water  level.  Eutrophication  is  prevented  through  special  core  taken 
during  mineral  fertilization.  This  example,  which  applies  to  numerous  similar 
cases  as  well,  describes  biotope  cultivation. 

Biotope  erection  in  the  last  few  years  mostly  happened  uninte.  tionally.  For 
example  a  steep  slope  of  the  garrison  training  area  at  Ulm-Lerchenfeld  was 
continuously  rutted  by  tracked  vehicles.  Once  the  tenk  roads  had  been  built, 
a  dry  grass  juniper  heath  community  developed,  which  as  biotope  has  the  typi¬ 
cal  landscape  character  of  the  Swobian  Alb.  It  is  self-evident  that  biotopes 
"created"  in  such  a  way  will  subsequently  be  cultivated  os  well.  The  necessary 
human  interference  with  the  biotope  is  often  only  very  small,  however,  the 
protection  against  external  impacts  requires  very  large  efforts. 

Sludge  dumping  basis  and  rainwater  retention  besins  may  serve  os  examples  of 
how  the  creation  and  protection  of  the  biotope  over  lap .  Once  such  basins  hod 
been  built,  amphibians  appeared  after  a  while,  which  preferred  these  muddy 
waters  as  spawning  grounds.  Without  further  reflection  the  basins  would  hove 
been  cleaned  routinely  during  the  developmental  period  of  the  spawn  and  hence 
the  new  genet ation  of  amphibians  would  have  been  killed.  Now  the  work  is  plan¬ 
ned  in  such  t  woy  that  the  basins  are  only  cleaned  after  the  developmental 
period  of  the  spawn  hos  ended.  Without  extra  work  considerable  success  is 
achieved  in  the  preservation  of  species  of  threatened  animals. 

Expert  knowledge  is  especially  required  for  biotope  management.  It  means  the 
gradual  conversion  of  a  piece  of  land  cultivated  by  man  into  a  noturol  bio- 
cinosis  of  animals  and  plants.  In  order  to  clarify  this  I  shall  mention  an 
example  where  special  efforts  were  involved.  On  a  firing  test  site  there  Ison 


approx.  3,000  ha  moor  area,  which  is  to  a  large  extent  denatured  due  to  agri¬ 
cultural  use  thirty  "ears  ago  and  due  to  extensive  drainage  measures.  Today 
the  area  is  no  longer  cultivated,  since  it  is  closed  mainly  due  to  the  firing 
activities.  Though  the  arso  is  denatured  to  a  large  extent,  as  I  have  mentioned 
obove,  a  typical  moor  or  follow-on  vegetation  has  developed,  while  rore  species 
of  insects  and  species  of  birds  li-ted  on  the  so-colled  "Red  List"  of  threatened 
crumal  species  have  turned  up.  Since  the  entire  terrain  is  predominantly  owned 
by  the  Federal  Armed  Forces,  expert  agencies  of  the  government  of  Lower  Saxony 
snail  now  try  to  renature  the  heother  moor.  First  of  all  it  is  necessary  to 
provide  substitute  areas  for  the  few  farmers  still  working  in  this  area  or  to 
indemnify  them.  Then  a  grodual  disassembly  of  the  drainage  facilities  is  re¬ 
quired  so  that  the  moor  body  progressively  refills  with  water  and  the  typical 
moor  vegetation,  which  now  only  exists  in  few  places,  spreads  to  the  entire 
oreo.  Th»  first  step  for  the  execution  of  this  project  was  mode  in  December. 

1983,  when  the  government  of  Lower  Saxony  promulgated  an  enactment  whereby 
this  area  was  to  be  turned  into  a  nature  reserve.  It  will  be  especially  diffi¬ 
cult  to  ^prevent  mineral  fertilizers  and  agricultural  pesticides  from  drifting 
with  the  \  •  '  into  the  heather  moor  to  be  recreated.  To  this  effect  the  nature 

reserve  would  have  to  be  enlarged  to  such  a  size  that  considerable  resistance 
from  formers  which  would  be  gravely  affected  is  to  be  feared.  The  Federal  Armed 
Forces  are  in  favor  of  this  project,  even  if  the  disassembly  measures  will  be  a 
certain  obstruction  for  the  firing  operations  for  more  thnn  about  ten  years.  To 
what  extent  a  total  rewotering  is  possible,  is  being  studied  at  present. 

The  few  examples  I  hcve  mentioned,  show  that  nature  protection  and  biotope  cul¬ 
tivation  can  definitely  be  reconciled  with  military  interests.  But  they  also 
raise  problems,  which  in  conclusion  I  wish  to  discuss  briefly. 

The  creation  and  cultivation  of  biotopes  on  military  training  oreas  is  feasible 
more  easily  than  on  private  agricultural  land.  As  a  consequence  the  Federal 
Armed  Forces  have  to  argue  with  numerous  population  groups  and  individuals  deman¬ 
ding  access  to  these  jewels  of  nature,  some  of  which  are  so  rare.  This  is  often 
neither  to  the  benefit  of  the  biotopes  nor  to  the  interests  of  the  Federal  Armed 
Forces . 

A  modern  army  has  to  be  flexible.  This  entails  that  changes  in  the  utilization 
of  public  land  ore  not  excluded.  Both  the  Federal  Armed  Forces  and  their  personnel 
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working  in  this  special  field  are  the  first  to  regret  the  loss,  if  a  carefully 
cultivated  biotope,  that  was  created  with  lobour  and  love,  has  to  give  way  to 
a  construction  measure  or  to  the  installation  of  a  firing  range.  It  is  hardly 
conceivable  how  the  public  pressure  from  citizens'  action  groups  and  environ¬ 
mentalist  groups,  not  to  mention  official  representatives  of  local  governments, 
will  grow  if  a  nature  cell  created  by  the  Federol  Armed  Forces  themselves  has 
to  be  removed  for  military  reasons.  In  these  coses  the  question  arises  whether 
it  would  not  have  been  better  to  forgo  the  installation  of  the  biot/ope  or  at 
least  its  publication. 

However,  I  do  not  wish  to  finish  my  paper  with  this  sentence,  which  makes  us 
reflect.  I  would  like  to  assure  you  that  the  terrain  maintenance  service  of 
the  Federol  Armed  Forces,  the  head  of  which  1  am,  is  fully  dedicated  to  the 
cause  of  nature  and  endeavours  to  the  best  of  its  abilities  to  creat *  a  relation¬ 
ship  between  nature  and  the  armed  forces  as  undisturbed  os  possible. 
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Topgrsphical  conservation  measures  and  cultivation  on  military 
training  areas. 

By  Ulrich  V.  Coler 

It  is  a  good  thing  that  the  nopulat ion’s  environmental  awareness 
lias  increased,  particularly  in  nature  conservation  -  late,  but 
hopefully  not  too  late. 

It  is  unfortunate  that  the  environmental  groups  (the  Green's 
National  Trust,  etc.)  are  as  much  infiltrated  by  ideologically 
coloured  social  reformers  as  other  institutions. 

Tufer'uinate  because  conservation  is  one  of  the  most  urgent  concerns 
z*  our  society-  effecting  all  social  strata*  and  is  being  aia-ttsed 
icr  dangerous  political  adventures*  The  Buudeswehr  is  particularly 
effected  by  this. 

II  ia  quite  easy  to  place  in  the  mind  of  shallow  thinking  ^people* 
that  a  tank  is  a  "Booster"  destroying  small  trees*  or  to  associate 
i  coabat  aircraft  with  breaking  the  sound  barrier  over  a  city* 

Vhat  ie  reality? 

i  will  attempt  to  picture  the  actual  relationship  objectively  so 
that  you  can  reach  a  balanced  judgement* 

Tivotly,  which  factors  aost  adversely  effect  the  environment? 
leginning  with  the  .fauna  and  flora* 

pfc*  rapid  increase  in  industrialisation  in  the  last  decade  and  the 
apparent  compulsion  to  exploit  agricultural  and.  forestry  areas 
sconced  c»?.ly  has  led  to  the  us*  of  chemicals  to  promote  growth  and 
Insecticides  to  kill  pests.  This  not  only  contaminates  the  soil  but 
also  the  water  table.  In  addition  this  interference  with  flora  and 
fauna  disturbed  the  natural  cycle.  This  can  be  shown  in  countless 
chains  of  events.  For  example  insecticides  kill  all  kiss  of  insects 
including  bees.  Birds*  such  as  Coal  •'tits  live  from  mosquitos  and 
flies,  others  eat  pests  in  forestry  areas*  such  as  bark -beetles, 
lice  sad  many  others.  In  the  meantime  it'has  long  been  realised 
thut  the  use  of  chemicals  in  cultivation  triggers  an  unknown  chain- 
reattioa.  What  else  carnages  nature? 

Keeping  roads  clear  cf  enow  and  ice  has  meant  the  use  of  large 
amounts  of  salt,  particularly  on  Motorways  and-busy  national  roads. 

At  the  MATO  Training  Area  BSRQSK  salt  is  only  strewn  on  those  roads 

s 

open  to  public  traffic  and  those  where  the  training  area  HQ  is 


responsible  for  aaintenance.  In  both  casta,  salt  is  used  very 
sparingly.  This  winter,  a  trial  will  bt  undertaken  to  replace 
oal t  vt ih  euna 

We  have  already  made  several  attempts  during  winter  1930-81  to 
meet  our  responsibility  for  keeping  roads  open  using  sand. 

It  is  often  the  aany  weekend  excursionists,  barbecue  parties, 
aushrooa-pickers  etc.,  who  understandably  have  the  need  to  relax 
away  froa  the  crowded  city,,  who  Inpair  the  environment  considerably. 
Naturally  the  environaent  la  also  affeetod  by  industrial  gases. 

Consider  tha  large  training  areas-  such  as  BE8Q2N  with  alaost 
115  square  ailea,  MUNSTER,  QSAFENVOSR,  SOHXNTCLS,  fUUMHOLDEB, 

SENNELAGER  or  5B1A-LESSISN.  Only  eery  liaited  cultivation  is 
carried  out  in  these  areas,  not  with  the  object  of  a  large  harvest, 
but  to  aaintaia  the  ecological  balanee.  (e.g.  eonbat  erosion  sto.) 

It  is  uot  therefore  nsosssary  to  artifioially  fsrtiliss  ths  soil 
to  aake  it  especially  fruitfull,  nor  to  usa  insecticides  to  coabat 
pests.  Ths  cultivation  of  these  areas  is  biologically  self-sustaining, 
ths  use  of  intensive,  artificial,  farninf  asthods  is  thsrefors  un¬ 
necessary.  On  nearly  all  of  thsas  training  areas  firing  is  in  progress, 
on  weekdays  froa  0800  o'clock  in  the  aoraing  until  aidaight.  Alone 
on  tneee  grounds  the  public  are  not  sllowsd  access  to  ths  arsas.  The 
whole  /ear  and  tear  froa  caapere,  barbecue  parties,  aushrooa-piokers 
end  h3’teln|.  de?elopaent  is  excluded.  Because  firing  of  all  possible 
CHlieree  it.  carried  out,  infrastructure  in  the  target  area  such  as 
road  work,  building  and  industrial  construction  is.  ispossible.  Here 
one  vtil  c«  rta:.nly  interject  that  driving  with  tanka  or  firing  with. . 
artillery  cause*  aore  damage  than  road  works  or  building  or  other 
artifldhl  construction.  This  is  not  no,  in  no  other  part  of  Qeraany 
does  gaae  find  aore  peace  than  on  the  training  area,  and  only  in  a 
few  places  so  such  gaae.  Not  for  nothing  have  certain  aniaals  survived 
on  training  areas,  where  eleewhere  they  are  alaost  extinct.  Tor  exaaple 
in  BSaQXN  there  are  breeding  Black  Storks,  Osprey,  Racoons,  Heron, 

Biack  <:ock  end  eoae tines  Sea  Eagle  and  Cranes,  also  Newts  and  rare 
insects  such  as  the  Stag  Beetle.  That  the  training  area  has  a  large 
population  of  Red,  Roe  end  Fallow  Deer,  Wild  Boar  and  Foxes  nssd 
be  hardly  sectioned. 

Also  the  brooks  and  waters  on  the  training  area,  *he  approximately 
hundred  lakes  or  ponds  and  running  water  have  got  Trout,  Carp,  Trench 
end  Pike,  is  a  aign  that  they  are  biologically  pure.  Tha  reaao a  is 
obvious,  no  polution  flows  into  these  waters. 


C-eep'-fordlng  a:ii  outnerging  ixercl  se 
bate  isolated  water  frcu  the  res*:  of 
prevent  possible  polution  due  tc  oiJ 
instantly  toare:i  to  ensure  that  the 
pointed. 

ifaually  the  training  area  is  only  driven  on  (with  tracked  and 
wheeled  vehicles/  at  weekends  when  units  are  excrcisxcg.  he  a 
comparison:  The  Training  Area  BEHGEH  with  nearly  hectares 

is  not  such  smaller  than  BBBLIH  with  its  43.Cii30  hoctures. 

When,  as  is  sometimes  possible,  a  whole  Division  is  exercising 
on  the  training  area  at  the  week-end,  this  consists  of  nearly  1.000 
tracked  and4.80C  wheeled  vehicles.  In  WEST-BKRLXN  thero  are  500.003 
vehicles.  This  alone  shows  how  such  higher  the  air  polution  through 
carbon*4ionoxide  must  be  in  relation  to  the  training  area.  I  would 
like  to  mention  in  passing  that  no  chemical  v/arfare,  of  any  kind, 
that  could  polute  the  soil,  or  water,  is  used  on  the  training  area. 

One  could  almost  think  that  there  are  not  any  polution  problems  on 
aundeswehr  -‘-raining  areas,  according  to  what  1  have  said  until  now. 
This  is  nearly  right,  but  cultivation  must  also  be  undertaken  cn 
training  areas  too.  If  this  were  not  the  case  trees  could  rapidly 
Increase,  leaving  no  open  areas  for  training.  Apart  from  this  every 
training  area  tries  to  retain  the  typical  landscape  of  its  area. 

On  BKBQXN  it  is  the  heather  on  the  heath  and  the  juniper  bushes 
and  the  natural  Lower  Saxony  flora  and  fauna.  This  naturally  requires 
measures  to  be  taken. 

What  are  the  adverse  effects  to  which  a  training  area  is  subjected? 

1.  Forest  fires 

Particularly  in  the  dry  season,  red  hot  pieces  of  ammunition  cause 
forest  fires..  For  this  reason  every  training  area  has  a  pemaount 
Fire  Service;  in  BESGSW  this  consists  of  40  men  and  10  modern  fire 
engines.  The  dilemma  that  the  Officer,  or  non-commissioned  offxcer, 
in  charge  of  a  firing  range  finds  himself  in  is  to  find  a  compromise 
between  the  length  of  firing  time  and  tho  time  taken  to  put  out  fires. 
If  every  time  a  fire  broke  out  firing  was  stopped  in  order  to  put  it 
out,  hardly  a  minute :s  firing  would  take  place  in  many  seasons.  Some¬ 
times  a  saall  fire  must  be  left  until  it  becomes  a  danger  to  a  forest, 
or  plantation.  To  find  a  right  moment  to  send  in  the  fire  brigade  is 
not  always  easy.  As  much  as  tbs  forestry  official  fears  the -forest 
fire,  so  useful  can  the  burning  of  dry  grass  on  the  firing  range  be. 


,V'°Pr  availoh>,  ... 
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basins  on  tho  troxrr'.zg  area 
the  water  cn  the  urea  to 
or  dirt.  These  basins  are 
water  tabic-  Ices  no:  bcco-e 
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yuile  reproduction 


Ncwhere  does  the  hoather  blcoa  oo  yell  as  on  4  burnt  out  clearing, 
taauaing  that  tho  soil  ia  dxaup  so  that  the  roots  eurvivo. 

■Sartainl"  ocuatlees  croaturoa  will  bo  dooiroyod  by  a  firs,  but  thie 
\o  not  sc  devastating  ao  chemical  pollution.  Experience  shows  how  quickly 
;he  losal  Riotope  roeevore  after  a  fire.  In  p&rticulary  dry  seasons, 
firing  io  roatrictod,  at  times  the  use  of  illumination,  phosphorus, 
signal  and  saokc  aoaunition  is  banned.  If  a  foroetry  area  is  burnt, 
or  destroyed  by  high  winds,  close-operation  with  the  forestry  admini¬ 
stration  in  planting  aasu  is  carried  out.  Forsstry  economies,  fire 
resistance  and  landscape  factors  are  taken  into  consideration*  It  is 
true  that  the  forestry  offices  hero  commercial  interests  to  follow, 
however,  the  views  expressed  above  have  priority.  This  prevents  large 
none -culture  developing.  The  forestry  offices,  in  liaison  with  the 
training  area  Headquarters,  lay  down  fire  breaks  and  carry  out  fire 
prevention  measures,  such  as,  planting  types  of  tisbsr  that  is  very 
fire  resistant.  These  measures  cost  between  id  and  20  %  of  th#  forestry 
office  out-lay  and  ore  paid  for  froa  Buadaswehr  funds. 

2.  Dosage  caused  by  traffic. 

•  »**  iieeeeseaeeeea 

Certainly  the  forestry  offices  are  oft-an  engaged  in  futile  work,  because- 
again  and  again  •  tank  drives  through  a  plantation,  or  an  artillery 
shell  detonatos  in  a  tree  top  and  showers  the  forest  with  schrapnel. 

For  this  reason  lapaet  areas  for  indirect  firs  weapons  have  been  created, 
in  which  only  low  vegetation  is  grown.  To  protect  tho  plantations  and 
other  critical  areas  yellow-topped  posts  arc  placed  around  then,  which 
indicate  to  the  exercising  troops  that  these  areas  ere  out-of-bounds  to 
vehicles. 

Xneideatly  the  ground  pressure  of  a  tracked  vehicle  im  lower  than  a 
wheeled  vehicle.  Apart  froa  this  there  are  lerge  areas  of  s*orv  stamp 
and  water-asadow,  where  tanka  are  unable  to  drive. 

Training  area  regulations  and  detailed  briefing  of  troops  means  that  as 
a  rule  exercising  troops  adhere  to  these  restrictions.  Mistakes  occur 
and  black  sheep  ere  to  be  found  in  any  organisation,  but  their  de¬ 
preciations  to  the  landscape  are  hardly  worth  sectioning. 

3.  Dasaft  through  firing 

Large  armoured  formations  also  need  exercise  areas,  in  particular  firing 
fields  for  battle  firing  with  distances  up  to  k606  a,  aostly  in  open 
terrain  with  low  cultivation  available.  Oaaage  caused  by  firing  and 
schrapnel  effect  on  gaae  is  insignificant.  last  year  net  a  single 
cadaver-  urns  .fosgd  trill ch  'could  be  attributed  tfc  iitriM* 


Injury  to  gaae  through  firing  or  vehicle  traffic  seldom  happoao  and 
bears  no  relation  to  that  which  tn'.tos  place  ontaide  of  training  arena. 

Oa  the  contrary  the  nueber  of  anicial.c  Icillod  on  ro3de  and  aotorwaye 
\c  a  coepcmbte  cwriod  rune  into  th'jveanda 

4 . aLand  jaanugomon t 

For  the  creation  of  open  areas,  known  as  subsidiary  forestry  areas, 
tha  training  area  administration  has  cultivation  oporationu,  which 
manage  the  areas  so  as  tc  eako  thea  suitable  for  training  of  troops. 

In  BERGEN  1.200  hectares  are  so  cultivated. 

Which  factors  effect  thoao  open  areas? 

Due  to  driving,  especially  with  tracked  vehicles,  or  through  the  c5"*-;! 
of  firing  explosive  aaaunition  mall  flora  is  daaaged  or  destroyed, 
surface  water  does  not  seep  into  the  ground  due  tc  eoapression  and  starts 
to  flow  into  depressions,  causing  erosion.  Shis  erosion  is  the  sost 
significant  problea  for  nature  conservancy  oa  the  training  area. 

On  eoae  training  a7#as,  due  to  close  air  support  with  live  aaaunitioa, 
noise  annoyance  ia  unavailable.  Even  here  the  Bundeswehr  atteapts  noise 
abateaent  by  restricting  flying  times,  laying  down  flight  in*  and  out- 
routes  and  Halting  low  flying.  Siailarily  aeasuree  against  firing  noise 
are  also  undertaken. 

Coapreheaaive  seaanrsaenta  have  shown  that  the  noise  level  in  a  village 
or  on  a  training  area  neighbouring  town,  is  such  higher  froa  lorries 
than  froa  firing. 

Share  arc  also  natural  possibilities  for  the  maintenance  of  the  area 
such  as  the  us*  of  local  sheep  flocks  to  keep  the  heather  healthy  and 
countless  bee  hivae  for  polination.  On  the  training  area  these  are 
l6<5  bee  keepers  with  approx.  5*603  svarss  of  bees  during  the  blossoa 
season.  As  each  swan  baa  nearly  50*  WO  bees,  on  the  training  area 
there  is  a  quarter  of  the  Chinese  population  in  bees.  A  passionate 
bee  keeper  on  the  training  area  ia  of  the  opinion  that  Europe  would 
be  a  gigantic  ateppe  without  its  bees. 

jSl  Aa  iaportant  aid  to  cultivation  is  a  proper  water  supply.  Water  doee 
not  only  eoae  froa  surface  waters  but  also  froa  evapuration  froa  trees. 
The  training  area  has  about  40  %  forest,  which  ia  saintained;  a  higher 
proportion  than  the  Bundesrepublik.  The  training  area  BERGEN  thereby 
contributes  considerably  co  the  climate  stability.  Long  before  the  Lower 
Saxony  water  bye-laws  were  applicable  to  the  training  area,  water  con¬ 
servation  policy  was  practised  here.  All  the  water  on  the  training  area 
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haa  such  a  good  regeneration  that  on#  can  drink  i’ron  the  streams 
wxthc.it  ill  effect. 

Socause  the  wr.ter  on  the  training  area  is  artificially  provided, 
through  damming  streams,  care  oust  be  taken  not  to  disturb  tha 
balance  of  nature.  March  areas  which  have  to  be  kept  wot  to  prevent 
fires  ar*.  by  use  of  jeandering  ditches,  kept  aerated  to  avoid 
stagnation.  Moors  catch  fire  easily  because  although  the  surface 
firs  is  extinguished,  the  fire  reaches  down  into  the  peat  under¬ 
neath.  Naturally  the  methods  used  in  citiss  and  industry  are  used 
hers  too.  For  instance  all  tank  washdowns  are  equipped  with  oil 
filters;  every  bivouac  area  las  large  rubbish  container, 
regularly  emplied.  Bach  unit  provides  a  cleaning  detail  of  soldiers 
for  removal  of  rubbish  (cans,  paper  bags  etc.)  littered  on  the  area. 

1  aalntaln  that  there  is  not  another  area  in  Germany  as  optically 
and  biologically  clean  as  this  training  area. 

Should  an  abandoned  car  wrack  be  deposited  on  the  perimeter  of  the 
training  area  -  within  a  week  it  will  have  bean  removed  and  scrapped. 
Fear  the  Autobahn  and  in  other  public  areas  Z  know  of  wreeke  that  have 
been  standing  for  yeara,  without  anyone  botherin';. 

Now  a  fir. el  theme: 

It  haa  only  indirectly  anything  to  do  with  cultivation.  It  is  noise  . 
abatement  on  the  training  area.  This  is,  as  you  knew,  only  a  Momentary 
nuisance  with  no  long  lasting  effect  on  nature.  Bveneo  the  training 
area  authorities  try  to  keep  it  is  minimal  as  possible  by  using  belts 
of  trees  end  placing  firing  positions  in  hollows.  It  ie  not  possible  to 
prevent  it  entirely.  One  should  beer  in  mind  during  discussions  that  ' 
although  it  ia  a  nuisance  to  people,  it  nose  not  harm  nature. 

The  Bundeawehr  takes  many  measures  to  prevent  environmental  damage. 
Information  leaflets  ere  distributed  doswa  to  Company  level,  so  that 
company  commanders  can  brief  their  soldiers.  Posters  end  tables  era. 
supplied  for  notice  boards  giving  information  on  bow  to  oonduet  oneself 
in  the  environment;  there  are  even  training  end  instructional  films 
on  the  subject.  Xvery  course  at  army  officer^  school*,  i.e.  ell 
potential  of ficere  ere  given  a  guided  tour  through  forest  end  flora, 
for  at  least  half  a  day,  by  a  forestry  offioial  who  points  out  the  co¬ 
existences  ie  nature. 
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Betr . :  CCKS-Seminar  in  Soesterberg  vom  28.11.  -  30.11.1984 
Thema :  Protection  of  species  and  biotopea  on  MTAs. 


The  presentations  of  the  preceding  speakers  (Col. 7.  Kohler 
and  Director  Lena)  have  already  made  clear  that  mil  .tary 
training  areaj  in  the  Federal  Republic  of  Germany  accommodate 
a  great  variety  of  plant  and  animal  species;  they  are  valu- 
able  nature  rrsorves. 

One  reason  for  this  is,  that  our  country  is  densely  populated 
and  opes  areas  are  used  intensively  for  farming  as  opposed  to  the 
military  training  areas;  a  second  reason  is  represented  by  the 
long-term  efforts  directed  specifically  at  preserving  training 
area  terrain  and  at  achieving  a  varied  terrain  structuro. 

To  us  as  soldiers  it  is  particularly  important  that  the  military 
use  of  a  terrain  ala® furthers  the  protection  of  the  natural 
environment . 

Let  me  now  show  specific  examples  of  how  we  protect  biotopes 
and  endangered  species;  this  will  be  illustrated  with  about 
50  color  slides. 


1 )  Protection  of  Birds 

-  preserving  hedges  and  variety  of  terrain 

-  old  trees  for  birds  that  nest  in  caves 

-  setting  up  nesting  boxes  in  woods  and  barracks 

-  openings  for  owls  in  barns  and  old  buildings 

-  natural  creek  with  kingfisher;  modified  creek  - 
now  a  canal  without  life 

-  boards  under  swallows  nests  at  barracks  buildings 

-  no  hunting  of  predatory  bird 


2)  Protection  of  Bats 


-  undoubtedly  one  of  tbe  most  endangered  species  of  mammals, 
no  vampire  but  a  very  uaeful  insectivoroua  animal 

-  summer  hiding  places  and  winter  quarters  protected  against 
intrusions  with  wire  or  other  means. 
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3)  Amphibia 


-  construction  of  marshy  spawning  pools  with  engineer 
digger 

-  armored  vehicle  trails  temporarily  closed,  the  ruts 
are  used  especially  by  natterjacks,  mountain  toads, 
salamanders  as  spawning  ground  -  all  of  them  protected 
species  listed  in  our  official  red  lists  of  endangered 
species 

-  even  tank  washing  installations  may  become  valuable 
spawning  grounds  for  amphibious  animals 


Protection  of  Insects 


~  primarily  concerns  butterflies,  which  need  "neglected" 
areas  along  roads  and  natural  slopes  where  thistles  and 
nettles  grow,  the  plants  that  feed  the  caterpillars 

-  rare  species  of  beetles  also  benefit  from  the  untouched 
woods  and  fallow  land  on  training  areas,  for  example 
stag  beetles,  maibug. 

Beptiles 

On  many  dead  furrows,  on  gravel-covered  and  on  steep 
slopes,  very  often  directly  adjacent  to  ranges  or  armored 
vehicle  trails,  snakes  and  lizards  can  be  found  since  these 
areas  offer  an  intact  habitat. 


Protected  Plants 


of  all  genuses,  oven  the  most  rare  orchids,  flourish  on 
our  training  areas*  Soldiers  who  are  being  trained  as  mem¬ 
bers  of  a  recon  patrol  do  not  dig  out  or  pick  orchids. 

When  building  new  roads  or  trails  through  forests,  we  must 
ensure  that  we  .do  not  destroy  habitats  of  rare  plants. 


Every  year,  throughout  the  summer  months,  we  offer  guided 
tours  and  excursions  to  places  of  particular  intereet  to  biology 
on  our  training  area  to  show  the  public  that  training  areas  are 
not  necessarily  destroyed  terrain  but  can  offer  valuable  habi¬ 
tats  for  plant  and  animal  species, (cammon  doormouse)in  danger 
of  extinction. 

Our  soldiers  should  be  made  more  familiar  with  this  secondary 
function  of  their  training  areas  since  only  adequate  know¬ 
ledge  and  information  can  make  people  more  considerate. 
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ImpacC  of  Military  Training  on 
Indigenous  Flora  and  Fauna 


A  Canadian  Overview 


Our  first  aim  today  is  to  share  some  of  our  experiences  in  the 
protection  of  wildlife  and  vegetation  in  our  military  training  areas.  By 
identifying  issues  and  explaining  how  we  deal  with  them  perhaps  we  can 
provide  some  insight  to  you  in  dealing  with  your  problems.  Further,  since 
we  have  bilateral  agreements  for  training  in  Canada  now,  and  perhaps  there 
will  be  more  in  the  future,  it  will  be  useful  to  know  our  situation.  Our 
second  aim  is  to  learn  from  your  research  and  experiences  in  order  to  apply 
them  to  our  training  situation  in  Canada. 

To  accomplish  our  aim,  I  will  be  giving  an  overview  of  the  Canadian 
situation.  My  calk  will  be  followed  by  Mr.  Tony  Downs  who  will  give  you  a 
more  detailed  look  at  how  we  protect  flora  and  fauna  using  Canadian  Forces 
Base  Shilo  (and  some  other  Bases)  to  illustrate  and  reinforce  points  as 
necessary. 

The  Department  of  National  Defence  for  Canada  has,  over  the  years, 
set  aside  large  tracts  of  land  for  tactical  ranges  and  training  areas.  A 
list  of  the  areas  greater  than  10,000  acres  or  4,000  hectares  is  contained 
in  Table  1.  Because  of  the  relatively  remote  settings  of  these  areas, 
public  concern  about  the  management  of  the  land  and  the  potential  for 
environmental  impacts  resulting  from  military  use  of  the  land  is  relatively 
new  to  us  in  Canada.  Therefore,  only  very  recently  have  any  detailed 
studies  been  undertaken  in  Canada  as  to  the  effects  our  training  is  having 
on  indigenous  flora  and  fauna. 

It  has  been  the  position  of  officials  within  DND  chat  by  and  large, 
judicious  use  of  training  areas  by  the  military  has  improved  the  situation 
for  native  vegetation  and  wildlife.  This  is  partly  a  result  of  the 
protection  afforded  by  restricted  access  to  this  land,  but  also  because  ot 
the  excellent  communication  between  all  levels  of  government.  Federal, 
Provincial  and  Municipal  authorities  have  cooperated  to  assist  DND  in  the 
proper  stewardship  of  the  land.  There  are  archeological  sites  on  our 
training  areas  that  have  been  preserved  and  chat  do  not  exist  elsewhere  due 
to  cultivation  or  urbanization.  However,  some  less  obvious  serious 
ill-effects  are  being  experienced  in  some  areas..  An  example  of  a  negative 
side  effect  of  training  is  the  degradation  of  indigenous  grass  species  and 
their  replacement  by  faster  regenerating  species.  This  has  occurred  at 
Suf field  where  the  native  mixed  prairie  grass  is  being  replaced  by  coarser, 
newer  grasses;  and  in  Shilo  where  native  species  are  being  replaced  by 
coarse  grass  and  noxious  weeds.  This  may  not  be  an  immediate  problem  to  the 
Base,  but  there  is  potential  for  the  weeds  to  spread  to  surrounding  areas 
and  impact  on  the  livelihood  of  farmers  and  ranchers. 


108 


The  physical  damage  that  is  inevitable  can  be  controlled  through 
Range  Orders  but  the  attitude  of  the  individual  soldiers  is  important  since 
their  control  of  vehicles  can  make  an  exercise  more  or  less  aggravating  to 
the  environment.  It  is  therefore  necessary  to  persuade  range  users  of  the 
need  to  become  actively  involved  in  the  protection  ana  maintenance  of  the 
environment  on  military  training  areas,  since,  particularly  in  Southern 
Canada,  these  areas  are  the  last  refuge  of  many  species  of  flora  and  fauna. 
All  other  land  has  been,  or  is  being  taken  over  by  urban  expansion, 
agricultural  cultivation  and  cattle  ranching. 

Environmental  protection  is  not,  as  you  are  well  aware,  cost  free  in 
terms  of  dollars.  We  are  endeavouring,  however,  to  ensure  that  the  quality 
of  training  does  not  suffer  as  a  result  of  protection  measures.  Where 
necessary  we  are  willing  to  spend  money  for  protection  and  mitigation  rather 
than  downgrade  the  quality  of  training.  Thus,  training  area  operation 
becomes  increasingly  expensive  as  more  environmental  constraints  become 
necessary.  That  is  not  to  say  that  all  environmental  concerns  can  be 
addressed.  Damage  is  inevitable  and  some  damage  is  irrepairable.  That  too 
must  be  considered  as  a  cost  of  operation  of  military  training  areas. 

Land  use  and  land  management  has  become  an  important  issue  in 
Canada.  Even  with  the  relatively  large  expanses  of  land  that  DND  controls, 
we  find  ourselves  under  increasing  pressure  from  local  economic  and 
recreational  interests  to  make  full  use  of  our  land  subject  to  compatibility 
with  military  training.  Examples  of  the  type  of  activities  that  are  carried 
on  in  conjunction  with  our  training  are: 

a.  oil  and  gas  exploration  at  Suf field,  Wainwright  and  Cold  Lake; 

b.  cattle  grazing  at  Wainwright,  Dundurn  and  Suf field; 

c.  blueberry  picking  at  Tracadie; 

d.  forestry  at  Petawawa  and  Gagetown; 

e.  hunting  and  fishing,  including  commercial  fishing,  in  most 
areas. 

Each  of  these  non-military  activities  has  its  own  impact  on  the 
environment  and,  in  the  case  of  adverse  impacts,  it  is  up  to  DND  to  resolve 
the  problems  that  arise,  assuming  that  the  political  situation  will  not 
permit  the  cessation  of  these  activities.  In  fact,  we  must  ensure  that  ail 
other  uses  are  assessed  as  to  their  environmental  impact  and  then  defend 
the  activity  to  environmental  groups  even  though  the  activity  is  completely 


unrelated  to  the  military  mission.  Very  often  we  are  criticized  openly  (in 
the  media)  for  the  potential  adverse  effects  of  the  non-military  activities 
much  more  chan  the  normal  military  training  activities. 

Our  responsibilities  have  been  delineated  for  some  time  now.  They 
are  not  overly  restrictive  and  in  fact  give  us  maximum  lacitude  to  operate 
in  a  responsible  manner.  Any  new  activities  or  changes  in  use  must  be 
examined  for  advance  impact  before  proceeding.  But  it  is  the  follow-up  that 
is  important;  the  observations  and  studies  that  assess  the  impact  and 
recommend  changes  if  necessary  -  the  very  thing  that  we  are  all  here  to 
discuss.  Detailed  studies  have  been  carried  out  on  wildlife  and  vegetation 
and  these  focused  mainly  on  our  Suffield  and  Shilo  ranges  where  two  of  our 
NATO  partners  exercise  regularly.  Our  case  study  is  a  compendium  of  the 
results  of  these  studies  and  Che  recommendations  made  to  preserve  the  soil, 
vegetation  and  wildlife.  If  anyone  wishes  more  detailed  information  the 
study  reports  are  listed  in  the  Bibliography.  I  will  be  happy  to  see  that 
copies  are  sent  to  you  and  if  necessary  contacts  can  be  made  with  the 
authors  of  the  reports. 


TABLE  1 


Training  Areas  Greater  than  10,000  Acres  (4,000  Hectares) 


OWNED/ 


SITE 

PROVINCE 

USE 

AREA 

LEASED 

Gagetown 

New  Brunswick 

Army 

273,528 

109,411 

1,094.1 

Acres 

Hectares 

Km2 

Owned 

Tracadie 

New  Brunswick 

Air  Weapons 

44,572 

17,829 

178.3 

Acres 

Hectares 

Km2 

Owned 

Valcartier 

Quebec 

Primarily 

Army 

52,657 

21,063 

201.6 

Acres 

Hectares 

Km2 

Owned 

Borden 

Ontario 

Land  Training 
( Students) 

20,000 

8,000 

80 

Acres 

Hectares 

Km2 

Owned 

Meaford 

Ontario 

Amy 

17,706 

7,082 

70.8 

Acres 

Hectares 

Km2 

Owned 

Petawawa 

Ontario 

Army 

75,842 

30,337 

303.3 

Acres 

Hectares 

Km2 

Owned 

Shilo 

Manitoba 

Army 

Cdn/FRG 

98,778 

39,511 

395.1 

Acres 

Hectares 

Km2 

Owned 

and 

Leased 

Dundurn 

Saskatchewan 

Army 

57,592  Acres 

23,037  hectares 
230.4  Km*- 

Owned 
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SITE 

Cold  Lake 

Suffield 

Wainwright 


PROVINCE 

•JSE 

AREA 

OWNED/ 

LEASED 

Alberta 

Air  Weapons 

2,873,734 

1,149,494 

11,494.9 

Acres 

Hectares 

Km 

Leased 

Alberta 

Army 

Cdn/BATUS 

643,840 

257,536 

2,575.4 

Acres 

Hectares 

Km2 

Owned 

Alberta 

Army 

Cdn/ Allied 
Forces 

151,239 

60,496 

605 

Acres 

Hectares 

Km2 

Leased 

100,537  Acres 
40,215  Hectares 
402.2  Km2 


Chilcotin 


British  Columbia  Army 


Owned 


IMPACT  OP  MILITARY  TRAINING  AREAS  IN  CANADA 


ON  INDIGENOOS  FLORA  AND  FAUNA 

A  Case  Study  -  CFB  Shilo 


1.  Introduction 


Canadian  Forces  Base  Shilo,  which  is  situated  near  Brandon, 

Manitoba  contains  14,400  acres  of  federally  owned  land  and  84,378  acres  of 
leased  provincial  Crown  land.  Since  1910,  the  Reserve  has  been  used  for 
military  training  of  various  kinds.  In  1974,  the  Federal  Republic  of 
Germany  and  the  Canadian  Department  of  National  Defence  (DND)  entered  into 
an  agreement  whereby  Germany  rented  large  portions  of  the  reserve  for 
training  exercises. 

Every  twenty-one  days  for  the  five  month  summer  season  each  year, 
some  six  hundred  troops  are  rotated  onto  the  Reserve  and  trained  in  the  use 
of  the  Leopard  tank  and  the  Marder  Armoured  Personnel  Carrier  (APC). 

The  use  of  this  equipment  along  with  the  artillery  exercises 
conducted  by  the  Royal  Canadian  Horse  Artillery,  results  in  the  carrying 
capacity  of  the  ranges  being  exceeded  by  the  load  imposed.  Damage  to  the 
plant  cover  has  been  sustained  and  soil  ha3  been  denuded  in  some  areas. 
Concern  has  been  expressed  by  some  members  of  the  public  that  these  training 
exercises  are  having  negative  effects  on  the  wildlife  and  native  vegetation 
in  the  area,  and  that  these  effects  may  be  permanent  and  irreversible. 

DND  has  a  firm  commitment  to  the  protection  of  the  prairie 
environment  generally,  and  the  CFB  Shilo  battle  ranges  specifically.  The 
Federal  Republic  of  Germany  supports  this  commitment  and  contributes  $25,000 
per  year  to  fund  research  studies  assessing  the  effects  of  training  on  the 
wildlife  and  vegetation. 

2.  General  Background 

a.  History 

Geologically,  the  present  military  reserve  sits  upon  what  is  known 
as  the  upper  Assiniboine  Delta.  That  delta  was  formed  at  a  time 
when  the  Assiniboine  River  flowed  into  glacial  Lake  Agassiz  at  a 
point  near  the  present  city  of  Brandon.  Since  then  the  deltaic 
sands  have  been  sorted  and  shifted  by  the  forces  of  wind  and  water 
but  generally  the  whole  aspect  of  the  old  delta  is  that  of  a  level 
and  undulating  plain  with  both  active  and  stabilized  sand  dunes. 
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The  Spruce  Woods  Forest  Reserve  was  established  in  1895  in 
deference  to  the  opinion  that  the  land  was  more  useful  for  forestry 
than  for  agriculture,  but  over  the  years  the  level  of  forestry 
practiced  has  been  superficial  because  of  the  sparse  nature  of  che 
tree  growth. 

I 

In  1910  the  Canadian  Army  began  using  the  southwestern  portion  of 
|  the  forest  reserve  for  training,  and  in  1933  became  established  at 

Shilo.  Most  of  the  forest  reserve  east  of  provincial  highway  258 
has  only  recently  been  established  as  the  Spruce  Woods  Provincial 
i  Park  and  there  are  public  pressures  to  add  thereto  those  portions 

I  of  the  military  reserve  containing  the  active  sand  dunes;  the  Bald 

Head  Hills.  Certainly  the  sand  dunes  are  more  scenic  than 
functional  from  a  military  standpoint,  and  for  some  years  military 
activity  therein  has  Deen  restricted  to  the  use  of  light  patrol 
vehicles. 

i 

i 

[  b.  Climate 


The  climate  of  the  Spruce  Woods  area  is  continental  in  nature  with 
hot  dry  summers  and  cold  winters.  The  annual  precipitation  is  less 
than  20  inches  of  which  nearly  half  falls  as  rain  during  the  months 
of  May,  June  and  July.  Locally  the  nature  of  the  topography  has  a 
marked  effect  on  climatic  conditions  at  ground  level.  North  and 
east  slopes  of  stabilized  dunes  are  cooler  and  more  humid  than 
other  exposures,  or  the  level  plains.  This  variation  has  prompted 
a  varied  vegetational  complex,  as  will  be  detailed  subsequently. 

c.  Soils 


The  parent  materials  for  the  soils  of  the  military  reserve  are 
mostly  deltaic  sands  and  sandy  outwash  deposits.  The  deltaic 
materials  are  classed  as  loamy  sands  belonging  to  the  Stockton 
Association  of  soils.  Minicta  sands  to  the  south  and  east  of  Shilo 
are  derived  from  glacio-fluvial  outwash  on  level  or  slightly 
undulating  terrain.  All  those  soils  are  well  drained  and  subject 
to  wind  erosion  if  the  native  mixed  prairie  vegetation  is  disturbed 
or  broken.  They  are  low  in  fertility  with  a  weakly  developed 
structure  and  rate  very  low,  even  for  grazing  use,  on  the 
agricultural  capability  map. 

Large  and  extensive  dunes  have  developed  on  the  fine  textured 
Stockton  loamy  sands,  and  active  dunes  and  blow-outs  are  most  in 
evidence,  especially  toward  the  east  side  of  the  reserve. 

An  interesting  anomaly  is  the  area  of  peat  that  lies  in  the  valley 
of  Epinette  Creek  on  the  northeast  side  of  the  reserve  and 


1.  W.E.  Stevens  and  J.  Carriero.  Environmental  Guidelines  for  CFB  Shilo, 
Manitoba  -  A  Report  to  the  Department  of  National  Defence  from  the 
Canadian  Wildlife  Service.  Edmonton,  Alberta  June,  1973. 
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surrounds  Sewell  Lake.  Eventually  much  of  the  peat  zone  will  be 
covered  over  by  infringing  sand,  but  that  probably  will  not  happen 
within  the  present  century. 

d.  Vegetation 

The  vegetation  to  be  found  within  the  military  reserve  is  about 
equally  divided  between  grassland,  aspen  parkland  and  a  white 
spruce  -  aspen  -  bur  oak  complex.  Each  vegetation  type  is 
associated  with  particular  soil  and  topographic  conditions. 

The  grasslands  on  the  sand  plains  have  been  described  as  being  in  a 
practically  primeval  condition,  and  until  recently  were  little 
disturbed  by  military  activities.  The  predominant  prairie  grasses 
were  Stipa  spartea  and  S.  Comata,  Andropogon  Scoparius  and 
Bouteloua  gracilis . 

e.  Animal  Life 


Bison,  pronghorn  antelope,  grizzly  bear,  black  bear  and  the  mule 
deer,  no  longer  are  found  in  the  sand  hills;  although  moose  have 
maintained  themselves  in  the  muskey  area  along  Epinette  Creek,  and 
elk  have  survived  in  the  spruce  aspen  forest,  protected  by 
restricted  access  and  provincial  game  regulations.  The  mule  deer 
have  been  replaced  by  white-tailed  deer  and  the  latter  have  been 
hunted  as  game  within  the  military  reserve  for  the  past  few  years. 
The  preliminary  Canada  Land  Inventory  ungulate  (hoofed  animal) 
capability  maps  (1972)  show  the  area  to  have  limitations  of 
moisture  and  soil  fertility,  which  probably  means  that  the  existing 
populations  of  wild  ungulates  should  not  increase  appreciably  in 
the  future  because  of  those  restrictions.  Ruffed  Grouse  and 
Sharp-tailed  Grouse  also  are  hunted  in  the  training  area  but  the 
hunting  pressure  is  low  because  of  restricted  access. 

There  are  many  species  that  I  call  the  survivalists ,  that  adapt  to 
any  condition  imposed  on  them.  They  include:  the  coyote; 
Richerdson’s  Ground  Squirrel  (known  commonly  as  the  prairie  dog  or 
gopher);  the  woodchuck;  and  the  hare  (or  jackrabbit).  It  is  the 
less  conspicuous  animal  species  that  are  more  characteristic  of  the 
sand  hill  country,  and  some  of  them  are  found  nowhere  else  in 
Canada.  The  Olive-Backed  Pocket  Mouse  and  the  Southern  Red-Backed 
Vole  lead  a  more  precarious  life  but  are  in  no  danger  of  extinction 
yet.  The  Northern  Prairie  Skink,  a  kind  of  lizard,  is  thought  to 
be  restricted  to  the  Spruce  Woods  sand  hills  of  Manitoba.  The 
Plains  Spadefoot  Toad  also  is  adapted  to  living  in  a  semi-arid 
environment  and  has  been  found  in  the  military  reserve  just  east  of 
Shilo.  It  shares  that  habitat  with  the  western  hognose  snake, 
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which  though  not  confined  to  Manitoba,  is  not  abundant  anywhere  in 
Canada . 

Shifting  sands  are  home  for  a  number  of  species  of  tiger  beetles 
that  have  earned  their  name  because  of  their  predatory  habits. 

They  share  the  sand  hills  with  an  abundant  fauna  of  grasshoppers 
that  feed  on  the  hardy  plant  life,  and  with  bee  flies  and  blister 
beetles  that  feed  on  the  grasshoppers. 

The  bird  life  of  the  region  is  not  particularly  distinctive 
although,  because  of  the  variety  of  habitats,  the  list  of  species 
is  long.  Of  particular  interest  are  such  uncommon  species  as 
ferruginous  and  merlin  hawks,  and  the  introduced  wild  turkeys, 
whose  present  status  is  in  doubt.  Greater  prairie  chickens  at  one 
time  were  found  there  but  like  the  bison  they  have  gone  from  the 
sandy  prairies. 

3.  Problems  Due  to  Training  Exercises 

As  mentioned  earlier  the  problems  associated  with  military  training 
exercises  generally  fall  into  three  broad  categories: 

a.  public  concerns; 

b.  effects  on  vegetation  and  soil  structure; 

c.  effects  on  indigenous  wildlife. 

These  will  each  be  addressed  in  light  of  the  unique  situation  presented  at 
CFB  Shilo. 

The  mechanisms  of  damage  are  common  to  all  military  training  areas; 
the  major  differences  being  the  use/non-use  of  live  weapons.  The  effects  of 
the  mechanisms  must  be  looked  at  together  to  gain  the  proper  insight 
necessary  to  develop  correct  remedial  measures. 

a.  Explosives  -  devastation  by  impact  and  fire;  danger  from 
unexploded  ordnance,  blinds,  etc. 

b.  Wheels/Tracks  -  compaction  and  furrowing; 

c.  Noise  -  aircraft,  vehicles,  firing  of  weapons,  demolitions, 
impacts; 

d.  Movement/activity  -vehicles,  soldiers  on  foot; 

e.  Refuse/Wasts  -  at  bivouacs  and  along  routes; 


f.  Herbicides  -  side  or  downstream  effects  of  chemicals  used  to 
retard  growth  of  larger  plant  species; 

g.  Non-Military  Uses  -  grazing,  oil  exploration,  hunting,  etc. 

The  effects  of  all  of  these  have  not  been  studied  in  detail,  but 
general  observations  can  give  some  idea  of  their  impact. 

4.  Public  Concerns 


At  the  time  training  exercises  at  CFB  Shilo  by  NATO  forces  were 
first  proposed,  some  concern  was  expressed  by  members  of  the  general  public 
and  special  interest  groups.  Most  of  that  sentiment  was  directed  toward  the 
dune  areas,  specifically  the  Bald  Head  Hills  on  the  east  side  of  the 
reserve.  Increased  public  access  was  provided  by  the  construction  of  a 
highway,  and  increased  public  appreciation  of  the  sand  dunes  had  grown  in 
proportion. 

The  area  has  been  called  Canada's  only  true  desert,  and  such 
organizations  as  the  Manitoba  Naturalists  Society  championed  its  protection 
and  preservation.  In  addition,  r  major  portion  of  the  open  dune  country  had 
been  proposed  for  preservation  as  a  terrestrial  community  under  the 
International  Biological  Programme  (IBP).  That  program,  supported  by  the 
International  Council  of  Scientific  Unions,  is  world  wide  and  it3  aims  have, 
as  you  know,  widespread  acceptance  among  the  scientific  community.  Another 
I.B.P.  site  of  about  two  square  miles  has  been  chosen  on  the  mixed  grass 
prairie  along  the  western  edge  of  the  military  reserve,  and  an  alternative 
site  of  larger  size  along  the  southeastern  boundary.  Those  proposed 
reserves  were  intended  to  maintain  under  natural  conditions  a  portion  of  the 
vegetative  community  of  the  dry  sand  plains. 

The  pubi  .c  were  also  concerned  that  the  increased  military  activity 
in  the  Reserve  would  result  in  loss  of  access  for  both  consumptive 
activities  such  as  hunting  and  non-consumptive  activities  such  as 
recreational  pursuits. 

In  order  to  address  these  concerns  and  to  reflect  DND's  commitment  to 
the  protection  of  the  environment,  the  Shilo  Environmental  Advisory 
Committee  (SEAC)'was  established.  The  Committee  is  composed  of  federal  and 
provincial  representatives  and  meets  semi-annually  to  review  programs  and 
make  recommendations  to  the  Base  Commander. 

SEAC  advises  the  Ease  Commander  on  methods  of  using  the  military 
reserve  in  such  a  way  as  to  minimize  environmental  Impact.  They  recommend 
environmental  monitoring  procedures  that  should  be  followed  in  order  to 
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provide  early  detection  of  environmental  degradation,  and  they  advise  on 
methods  of  repairing  environmental  degradation,  and  coordinate  ail  resource 
management  projects  and  resource  studies  undertaken  in  the  area.  SLAC  also 
acts  as  liaison  committee  for  DND,  Environment  Canada  and  the  Manitoba 
Department  of  Mines,  Resources  and  Environmental  Management;  Renewable 
Resources  and  Transportation  Services;  and  Tourism/Recreation  and  Cultural 
Affairs. 


In  this  way,  the  concerns  of  the  public  and  interested  private  sector 
are  addressed  in  a  responsible  organized  manner  and  all  parties'  views  are 
openly  considered  and  actioned  where  appropriate. 

5.  Effects  Training  on  Vegetation  and  Soil 

The  use  of  fixed  Battleranges  (Ranges)  for  tanks  and  APC  exercises  at 
CFB  Shilo  has  presented  some  problems  related  to  vegetation  and  soil 
maintenance.  A  brief  description  of  the  ranges  and  how  they  are  used  will 
assist  in  understanding  the  underlying  problems. 

Ranges  vary  in  size  from  approximately  80-100  hectares  and  are  named 
Aachen,  Berlin,  Cologne,  Deilinghofen  and  Essen.  The  areas  (areas)  used  to 
stage  artillery  exercises  are  sporadically  used,  and  disturbance  is  confined 
to  relatively  small  (approx.  900m2)  sections.  All  areas  and  ranges  are 
flat  except  for  Essen,  where  small  indulations  are  typical. 

Within  the  Ranges,  tracked  vehicles  proceed  from  fixed  marshalling 
areas  (parkplatzes) ,  towards  the  "startline " ,  along  which  length  they  are 
distributed  at  random  intervals.  Moving  in  uison  and  roughly  parallel  to 
each  other  down  the  length  of  a  Range,  tanks  and  A.P.C.'s  fire  a  variety  of 
ordnance  at  fixed  and  "pop-up"  targets  of  various  sizes.  Practice  105  mm 
anti-tank  and  anti-personnel  ordnance  and  7.6  machine  gun  fire  are  directed 
at  targets.  Tank-mounted  phosphorus  mortars  may  occasionally  be  used  and 
impact  into  the  target  areas.  All  vehicles,  including  rubber-wheeled  safety 
vehicles,  return  to  the  parkplatz  by  designated  dirt  roads. 

2 

A  recent  study  prepared  for  the  Shilo  Environmental  Advisory 
Committee  detailed  the  effects  this  type  of  training  was  having  on  the 
various  Ranges. 


2.  J.M.  McKernan.  Range  Ecology  Project  -  Final  Report.  March,  1981. 


It  found  that  three  trends  were  apparent  on  all  Ranges  but  In  varying 
degrees.  They  were  as  follows: 

a.  significant  and  consistent  reductions  in  frequency  and  cover  of 
desirable  native  species; 

b.  increased  soil  compactions,  and 

c.  evidence  of  encroachment  of  undesirable  species  such  as  Euphorbia 
esula  (Leafy  Spurge).  Leafy  Spurge  is  a  noxious  weed  which  was 
introduced  to  Western  Canada  from  Europe  and  has  become  well 
established  and  is  spreading  rapidly. 

The  result  of  reduction  of  plant  cover  is  either  erosion  or 
replacement  with  undesirable  species.  Erosion  occurs  quickly  and 
catastrophically  on  the  Canadian  prairies.  In  the  sandy  soil  blow-outs 
occur  changing  the  landscape  and  the  ecosystem  in  the  immediate  area. 
Blow-outs  can,  of  course,  occur  naturally  but  with  decreasing  incidence  as 
nature  stabilizes  dunes  with  vegetation. 

The  report  went  on  to  recommend  measures  to  mitigate  and  monitor  the 
stresc  that  was  increasingly  becoming  evident  on  the  Ranges.  It  recommended 
reduced  activity  on  the  two  Ranges  which  showed  significant  stress,  a  land 
use  plan  to  include  harrowing  and  two  year  protection  for  those  large  areas 
of  damaged  Ranges  and,  where  a  two  (2)  year  rest  is  not  feasible,  the  use  of 
seed  mixtures  and  fertilizers  to  aid  recovery  of  the  vegetation.  The 
harrowing  and  resting  were  found  to  be  more  effective  in  restoring  native 
vegetation.  General  range  management  practices  employed  to  minimize 
vegetation  and  3oil  damage  include  the  use  of  designated  routes  rather  than* 
indiscriminate  travel,  minimization  of  power  turns  where  possible, 
reduction  of  deliberate  range  burning  ,  emphasizing  fire  suppression 
activities,  and  rotation  of  training  areas.  The  training  start  has  been 
delayed  until  early-season  perennials  can  establish  growth.  DND  has  also 
agreed  to  restrict  all  vehicular  traffic  in  the  Bald  Head  Hills,  Epinette 
Creek,  Deilinghofen  IPM  site  and  any  such  area  which  Is  agreed  upon  from 
time  to  time  in  order  to  protect  areas  of  particular  ecological  value. 

In  order  to  investigate  and  attempt  to  control  the  problem  of 
encroachment  of  unwanted  species,  DND  has  agreed  to  establish  a  noxious  weed 
program  and  will  include  specific  reference  to  the  control  of  Leafy  Spurge. 
This  is  a  measure  to  protect  remaining  native  vegetation  and  domestic 
livestock  (cattle).  Researchers  have  indicated  that  biological  control  of 
Leafy  Spurge  may  be  a  practical  method  of  control.  This  system  can  utilize 
insects  or  pathogenic  microbes  specific  to  the  spurge.  More  research  is 
required  to  confirm  that  the  control  does  not  have  adverse  effects  on 
desirable  species.  Reports  on  attempts  at  biological  control  in  eastern 
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Europe  (the  origin  of  Canada's  spurge  species)  have  been  difficult  to  get; 
thus,  we  are  currently  operating  on  our  own  without  benefit  of  this 
experience.  If  delegates  at  this  conference  can  assist  in  this  I  would  be 
grateful  to  discuss  it  with  you. 

The  use  of  herbicides  is  not  great  at  CFB  Shilo  and  perhaps  only 
sufficient  to  retard  the  spread  of  Leafy  Spurge.  At  other  sites  we  are 
faced  with  spraying  large  tracts  of  land  to  stop  tree  and  bush  growth  to 
maintain  adequate  battle  runs  and  manoeuvre  areas;  this  after  having 
clear-cut  an  area  out  of  prime  forest  in  the  first  place.  Thus  we  are 
forced  to  destroy  certain  plant  species  and,  therefore  animal  habitat,  to 
meet  the  military  aim.  This  would  be  serious  at  CFB  Shilo  and  other  prairie 
sites  since  there  is  little  or  no  alternative  habitat  for  the  animals. 
However,  there  is  sufficient  open  country  at  these  military  sites  to  permit 
all  vehicles. 


The  plant/animal  interface  is,  of  course,  crucial  to  most  species  and 
so  one  cannot  be  preserved  without  the  other.  Changing  of  river  courses  to 
create  watermanship  training  areas  has  altered  marsh  areas  downstream. 

Spring  floods  which  act  as  a  cleanser  and  rejuvinator  for  the  swamp  plant 
life  are  reduced.  The  drowned  plant  matter  becomes  nutrients  for  minute 
animal  life  and  other  plants  and  so  re-builds  the  food  chain.  This  has  just 
been  recognized  at  one  base  and  spring  release  of  water  with  a  resultant 
|  delay  of  training  start-up  may  have  to  be  entertained  to  return  to  a  more 

i  normal  ecosystem. 

i 

1 

One  river  at  CFB  Petawawa  in  eastern  Canada  is  being  excessively 
silted  by  vehicle  fording  resulting  in  disappearance  of  some  fish  species. 
This  is  a  matter  of  choosing  better  crossing  areas  and  keeping  vehicles  in 
prepared  approaches.  This  lesson  recently  learned  will  have  to  be 
considered  at  CFB  Shilo  where  a  new  watermanship  training  area  is  required. 

6 .  Effects  of  Training  on  Wildlife  Species 

As  mentioned  previously,  the  CFB  Shilo  Reserve  is  an  important 
natural  habitat  for  a  wide  variety  of  wildlife.  Because  of  this,  SEAC  and 
the  Federal  Republic  of  Germany  have  taken  a  special  interest  in  promoting 
and  funding  research  on  the  activities  of  a  number  of  species,  and  the 
effects  that  military  training  could  be  having  on  these  species. 

Of  particular  Interest  is  the  intensive  research  program  that  has 
been  carried  out  on  the  resident  elk  population.  The  indigenous  elk  herd 
gradually  died  out  during  the  late  1800's  probably  due  to  pressure  from 


agricultural  land  use  and  over-hunting.  They  were  introduced  to  the  Reserve 
area  around  1917  and  populations  have  shown  a  steady  increase  since. 

Concern  had  been  expressed  that  the  unused  portions  of  t.ie  Reserve 
were  important  as  "sanctuaries”  for  elk  from  at  least  certain  types  of 
military  training.  SEAC  recommended  research  be  undertaken  to  determine  the 
present  situation  concerning  the  herds  and  projections  for  the  future.. 

3 

This  study  ,  completed  in  1981  determined  that  the  military 
training  was  not  detrimental  to  the  elk  population,  but  was  actually 
beneficial.  It  was  found  that  new  habitats  were  opened  up  by  the  training 
exercises  and  that  the  animals  had  adapted  quite  well  to  the  use  of  the  land 
by  the  military.  The  study  speculated  that  the  elk  had  adapted  to  where 
they  would  only  migrate  from  the  Range  areas  during  the  time  of  intense 
military  activity  and  return  when  firing  had  ceased.  Animals  were  observed 
in  the  impact  areas  during  periods  when  no  firing  was  in  progress,  an 
indication  that  these  areas  are  not  avoided  at  all  times. 

Another  reason  the  elk  population  may  have  increased  is  that  losses 
cue  to  poaching  and  Treaty  Indian  harvest  have  been  reduced  because  of  the 
restricted  access  to  the  Base.  The  growth  in  the  population  has  been 
significant  enough  in  the  past  twelve  years  to  have  allowed  a  controlled 
hunt  each  year  since  1979.  This  type  of  hunt  has  been  very  favourably 
received  by  the  general  public  and  wildlife  management  personnel. 

Other  studies  have  been  undertaken  to  investigate  species  of 
particular  interest  to  local  wildlife  specialists.  These  include  the 
Western  Hog  Nose  Snake  (Heterdon  nasicus),  the  Northern  Prairie  Skink 
(Eumeces  s.  septentrionalis)  and  the  Sharp-Tailed  Grouse.  It  has  been 
speculated  that  for  some  native  bird  species,  the  military  activity  is  less 
disruptive  than  the  alternative  land  uses  common  in  the  area  such  as 
ranching  and  farming. 

To  date,  measures  to  preserve  wildlife  have  been  limited  to  creating 
out  of  bounds  areas,  such  as  the  Bald  Head  Hills  area,  or  seasonal  avoidance 
of  calfing  and  resting  areas  and,  in  particular,  wintering  areas. 

Corrective  or  mitigating  measures  to  ensure  that  protection  of  native  fauna 
are  considered  by  SEAC  as  required  when  studies,  or  observations,  indicate 
there  is  a  potential  problem. 


3.  John  Thomas  Strong.  Distribution,  Range  Use  and  Movements  of  Elk  on  th» 
Shilo  Military  Reserve.  Natural  Resources  Institute,  University  of 
Manitoba,  Winnipeg,  Manitoba,  May  1981. 


SUMMARY 


7.  The  Canadian  Department  of  National  Defence  has  long  recognized  the 
need  to  consider  the  effects  that  training  in  sensitive  environments  such  as 
CFB  Shilo  may  be  having.  The  establishment  cf  the  Shilo  Environmental 
Advisory  Committee  is  evidence  of  the  commitment  to  striking  a  balance 
between  their  activities  and  the  protection  of  the  local  ecology. 

DND  is  drawing  on  the  experience  gained  at  CFB  Shilo  and  on  the  other 
Canadian  Bases  which  support  training  exercises  in  the  establishment  of  a 
new  training  area  in  Southern  Alberta.  Approximately  10,000  acres  is  being 
considered  for  this  range  but  prior  to  its  development,  an  investigation  of 
the  potential  impacts  that  the  training  could  have  on  the  local  flora  and 
fauna  has  been  undertaken. 

It  has  been  established  that  for  this  area  and  for  other  similar 
areas  proposed  in  the  future,  Terms  of  Reference  for  the  Ranges  will  include 
a  range  monitoring  program  which  will  monitor  troop  activities  and  recommend 
immediate  remedial  measures  should  problems  arise. 

Over  the  years  DND  has  received  the  support  and  assistance  of 
Federal,  Provincial  and  local  environment  personnel  and  allied  co-users  in 
its  efforts  to  consider  the  ecological  dictates  of  an  area,  while 
maintaining  its  effectiveness  in  its  primary  role. 

Essentially  the  measures  taken  to  preserve  flora  and  fauna  in  Canada 

are : 

a. 

b. 

c. 

d. 

e. 

f. 

S • 

h. 

i. 

J. 
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Advisory  committees  to  Base  Commanders; 

Avoidance  of  specific  areas  of  concern/designated  routes; 
Rotation  and  resting  of  areas  of  use; 

Re-planting; 

Inventories  of  flora  and  fauna; 

On-gotng  research  studies; 

Variable  seasonal  start  times; 

Chemical  and  biological  control  of  undesirable  species; 
Supervision/control  of  vehicle  manoeuvres; 

Fire  protection/suppression  measures. 
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Conclusions 


a.  We  can  co-exist  with  vegetation  and  wildlife,  albeit  the 
vegetation  must  be  compatible  with  our  role  as  the  former  trees 
in  CFB  Gage town  could  witness. 

b.  We  consider  the  setting  up  and  on-going  advice  of  an 
environmental  advisory  committee  for  training  areas  to  be 
essential  to  the  long  term  protection  of  flora  and  fauna  as  well 
as  our  occupation  of  an  area.  It  is  the  first  and  most  important 
step  in  the  process  of  co-existence. 

c.  Detailed  periodic  inspections  of  vegetation  and  wildlife  should 
be  done.  Any  new  apparent  discrepancies  should  be  further 
investigated,  especially  where  rare  or  endangered  species  are 
involved. 

d.  If  military  training  is  found  to  be  a  causal  agent  mitigating 
measures  should  be  sought.  If  no  mitigation  is  possible  then  it 
is  decision  time  -  train  or  not. 

e.  Mitigating  measures  are  the  same  the  world  over  except  in  Canada 
we  have  one  option  that  may  be  more  practical.  That  is  the 
rotation  and  resting  of  distressed  areas  that  is  possible  due  to 
the  size  of  our  training  areas. 

f.  Some  damage  to  the  environment  must  be  expected  and  accepted. 
Everything  cannot  be  mitigated.  We  must  protect  as  best  we  can  . 
but,  a  tank  and  a  deer  cannot  occupy  the  same  square  metre  of 
grass  at  the  same  time.  Good  range,  management  can  ensure  that 
they  both  get  equal  time  and  that  the  square  metre  is  useable  by 
both.  That  is,  the  plan  should  attempt  to  reduce  the  conflict. 
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MULTIPLE  USE  OF  MOD  PROPERTY  FOR  SERVICE  REQUIREMENTS, 
AGRICULTURE  AND  CONSERVATION  AND  ACCESS  FOR  THE  PUBLIC 


C.  N.  Clayden 

Ministry  of  Defense,  United  Kingdom 

1.  I  am  The  Ministry  of  Defence  (MOD)  Conservation  Officer  and  am  responsible 
for  the  Wilflife  Historical  and  Scientific  sites  and  environmental  aspects  on 
the  600,000  acres  (24 2915  ha)  of  the  MOD  estates. 

2.  My  aim  is  to  establish  enough  knowledge  about  each  site  to  enable  me  tc 
provide  a  conservation  input  in  a  long-term  Management  Plan  which  is  designed  to 
satisfy  the  needs  of  the  Services,  Agriculture,  Conservation  and  Access  for  the 
Public. 

3.  This  entails:  - 

a.  The  surveying  and  recording  of  all  Wildlife,  sites  of  historical  and 
scientific  interest  and  the  monitoring  of  such  records. 

b.  The  preparation  of  a  Vegetation.  Archaeological  and  Sensitivity  Map. 

c.  The  formulation  of  management  proposals  for  the  particular  site. 

d.  Implementation  cf  management  proposals. 

e.  Liaison  national  and  local  level. 

f.  Education  of  Service  personnel  and  Public.  Films,  Talks,  Publications, 
Exhibitloes  and  Pi  aid  Meeting*. 

g.  Deer  Management. 

4.  STAFF 

One  Assistant  and  a  Clerk. 

5.  IMPLEMENTATION  OF  TASKS 


a.  I  have  no  additional  money  or  labour  60  have  to  resort  to  mean6  of 
persuasion  of  the  public  and  Services  to  assist.  I  have  193  sites  under 
surveillance  with  about  180  Conservation  Groups. 

b.  The  composition  of  the  Groups  is  as  follows: 


(1) 

Chairman 

Service  Authority  of  Site 

(2) 

Committee 

(a) 

Botanist 

) 

Representatives  oi  main 

(b) 

Ornithologist 

) 

) 

interests  on  site 
Additional  helpers 

(c) 

Entomologists 

) 

coopted  by  Sub-group 

(d) 

Archaeologist 

) 

leader  in  the  various 

) 

activities 

(e) 

Deer  Manager 

) 

(3) 

In  attendance 

U) 

Estate  Surveyor  /Ground  maintenance  Staff 

(b) 

Nature  Conservancy  Council 
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(c)  HDD  Conservation  Officer. 

NB  Local  County  Trusts,  Natural  History  Societies  if  not  represented 
by  any  of  the  above  should  have  separate  representation. 

(4)  These  are  all  Volunteers  and  are  invited  to  assist  the  MOD  in  thi6 
work.  They  number  some  4000  people  of  vmch  fijfc  are  Civilians. 

6.  Lets  take  a  few  examples  of  sites  ana  how  the  system  works. 

a.  CASTLE  WWIN.  6000  acres  (2429  ha) 

(1)  Located  in  Wales. 

(2)  Tank  Trcining  Ranges,  Helicopter  Firing  and  Infantry  Trg.  RAF. 

(3)  Military  Training.  A  number  of  Tank  Battalions  train  from  April 
to  November.  Ranges  fully  used.  A  long  and  short  battle  run  provided. 

No  firing  during  Lambing  in  March/April. 

(4)  Agriculture.  October  to  March  main  Military  training  ceases. 

12000  Sheep  500  Cattle  move  down  from  the  Welsh  iuntain6  for  winter 
keep.  They  return  after  Lambing.  5655  acres  usej  all  told. 

(5)  Conservation.  This  management  has  made  very  little  alteration  to 
the  habitat  in  the  last  20  years. 

(a)  BIRDS.  An  Important  BIRD  Sanctuary  86  Sp  recorded  with  52 
Breeding  including  Peregrine,  Raven,  Chough,  Large  Sea  Bird 
Colonies.  Important  migration  route. 

(b)  PLAftTS.  3 22  Species  recorded  to  date,  with  94  Sc  of  Lichen. 

(c)  INSECTS.  Butterflies  21  So.  Hoths  182  Sp.  and  Dragon/Damse.. 
Fly  11  Sp. 

(d)  FAUNA  (less  Biros)  Important  site  for  Bat6  including  the 
Greater  Horseshoe. 

(e)  HISTORICAL  SITES.  A  number  of  Barrows  and  Camps 

Fliaston  Chapel  Medieval 
17th  Century  Farm  House. 

Iron  Age  Fort  700  -  43  BC 

(6)  Acoess 


(a)  Car  Park  for  150  Cars. 

(b)  Picnic  Area  on  Cliff. 

(c)  Cliff  Walk  of  miles  fro*  centre  of  Range  to  Eastern 
Boundary. 

(d)  Ranges  open  most  evening  and  weekends,  also  the  whole  of 
August  and  part  of  September. 

Local  authorities  maintain  Car  Park  and  Picnic  Area. 


STANFORD  PTA  17000  acres  (  6883  ha) 


(1)  Located  Norfolk.  Eastern  England  Breckland 

(2)  All  Arne  Training  less  Tanxs.  85.000  Troops  annually. 
Live  nr.d  dry  Training  areas. 

(J)  Agriculture 

(a)  15  Tenant  Farmers  (Two  full  Agriculture  Tenants) 

(b)  Arable  2500  a.  1012  ha. 

(c)  Grazing  9.532  3979  ha  10000  Shatp 

(d)  Forestry  Commission  Woodland  ‘‘633  a.  *^1  ha 

(c)  MOD  Woodland  1920  a.  773  ha 

(f)  Nursery  for  Trees  for 
Transplanting 


Total  15,635  6329  ha 


Corse 

rvation 

(a) 

Plants 

637  Species  28  rare  or  uncommon 

(b) 

Birds 

■’37 

(c) 

Maths  3 

31 

(d) 

Butterflies 

31 

(e) 

Freshwater  Fauna  ■'52  4  Extremely  Rare  i900-1890 

(f) 

Mammals.  A1 

1  6ix  Saecies  of  Deer. 

(5) 

Archaeology 

(I)  4  Churches.  Norman/Saxon. 

(II)  23  Listed  Ancient  Konunents. 

(iii)  Neolithic  6ites  300C-700  BC. 

(iv)  Burial  mounds. 

(v)  Peddars  Way  Roman  Road. 


(5)  Access 


(a)  300-400  permits  for  local  oeoole  to  move  tnrough  range  from 
house  to  place  of  work. 

(b)  40  permits  for  Naturalists. 

(c)  IO-15  Societies  visit  each  year  and  are  given  a  conducted 
tour. 


'JoyY  cvauabis  !o  i":  1 r  t* 
permit  fuMv  :  76:  • 
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c«  Shoeburyness.  34810  acres  14093  ha 

(1)  Located  Essex  East  Coast  of  England  Northside  of  Thames  Estuary. 
28,000  of  total  acreage  foreshore. 

(2)  Hilitary  Use  Research  and  DeTelopoent.  Gun  Range  Restricted 
Access.  No  cameras. 

(3)  Agriculture  Six  Farms  -  some  of  the  finest  arable  land  in 
Britain  -  Record  crop  bearing.  Some  grazing. 

(4)  Conservation 

(a)  Plants  229  Sp  13  rare,  8  uncommon 

(b)  Birds  238  Sp  recorded  over  last  80  years. 

(i)  Brent  Geese.  First  land  fall  in  Britain.  Total  in 

November  17000-14000.  1/6  total  worlds  population. 

(ii)  Little  Tern.  Largest  colony  in  Europe  306  pairs,  thats 
105o  of  British  population  and  55°  of  European  mopulatio;;. 

(c)  Insects 

(i)  Butterflies  15  sp 

(ii)  Spiders  18  sp 

(d)  Historical  sites.  Group  has  own  mobile  Exhibition  of  Roman 
and  Medieval  artifacts  -  renovating  a  19th  century  farmhouse  as 
Conservation  Centre. 

(5)  Access  A  number  of  people  live  in  the  area  and  have  passes  te 
leave  and  enter.  In  addition  some  40  Naturalists  have  access. 

7.  SUMMARY 

Having  ascertained  the  Military  requirement,  the  percentage  of  activity  of  each 
of  the  other  activities  will  depend  on  the  type  of  Hilitary  activity.  Safety  and 
Security  and  the  status  of  the  land  soil.  These  matters  are  sorted  out  within 
the  Conservation  Groups.  It  is  the  Military  authority  who  has  the  final  say. 
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Part  I.  Overview  of  Natural  Resource  Program  on  Army  Installations 


This  report  will  be  based  on  programs  presently  in  place  to  conserve  and 
manage  natural  resources  on  U.S.  Army  instal l  itions ,  although  similar  programs 
do  exist  within  the  entire  Department  of  Defense.  This  fact  is  evident  as  the 
technical  manuals  (TM)  currently  prescribing  natural  resource  responsibilities 
were  developed  and  instituted  by  the  Departments  of  the  Army,  the  Navy,  and 
the  Air  Force1. 

The  U.S.  Army  owns  or  leases  approximately  12,000,000  acres  of  land 
within  the  United  States  and  its  territories.  While  the  primary  mission  of 
this  land  is  to  support  military  training  there  i1-  a  secondary  mission  of 
multiuse  programs,  and  conservation  of  natural  resources.  Before  going  into 
specific  programs  to  protect  flora  and  fauna  from,  or  during,  military 
training  I  would  like  to  describe  the  natural  resources  management  programs  as 
they  are  detailed  in  these  technical  manuals  and  give  an  overview  as  to 
installation  responsibilities. 

There  are  two  major  revenue  programs  within  the  Army  that  annually  return 
millions  of  dollars  to  the  U.S.  Treasury.  First,  forestry  programs  vary  from 
standard  timber/lumber  harvest  programs  to  fence  post  and  firewood  for 
household  use  programs.  All  forestry  programs  are  provided  for  in  TM  5-631, 
Forest  Management,  which  includes  guidelines  for  timber  inventory,  timber 
sales  and  harvest,  and  silvicultural  practices. 
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The  second  major  revenue  program  is  agricultural  outleasing.  This 
program  leases  land  to  local  farmers  and  ranchers  and  includes  grazing,  crop 
production,  and  haying  contracts.  This  program  is  briefly  discussed  in  TM  5- 
630. 

A  percentage  of  the  funds  raised  under  these  two  programs  are  returned  to 
the  installations  to  upgrade  their  agricultural  or  forestry  programs  and  a 
small  amount  is  also  devoted  to  research  in  these  specific  areas. 

A  third,  but  smaller,  revenue  program  comes  from  the  Fish  and  Wildlife 
program.  Most  installations  have  a  permit  sales  program  for  hunting  and 
fishing.  These  funds  provide  some  support  to  the  fish  and  wildlife  management 
programs  but  the  primary  benefit  of  the  program  is  providing  recreational 
opportunity  to  military  and  civilian  post  personnel  or  the  local  civilian 
populace  when  security  and  safety  does  not  present  any  difficulties. 

Protection  of  Endangered  Species  and  the  management  of  fish  and  wildlife 
habitat  is  also  the  responsibility  of  Fish  and  Wildlife  program.  Almost  every 
major  U.S.  Army  installation  is  either  inhabited  by  an  endangered  or 
threatened  species  at  sometime  during  the  year  or  has  within  its  boundaries 
areas  that  are  considered  to  be  critical  or  regionally  unique  habitats. 
Generally  Army  training  and  related  activities  are  detrimental  to  endangered 
species  and  critical  habitats.  Even  natural  resource  management  programs  such 
as  forestry,  agriculture,  and  recreation  can  be  detrimental.  However,  there 
are  occasional  exceptions  where  survival  has  acf jally  been  enhanced  due  to 
military  training.  Kirtland's  Warbler  nests  only  in  areas  where  the  habitat 
is  continually  disturbed  and  stays  in  an  early  successional  stage,  a  situation 
common  to  Army  installations  within  its  range  (Camp  Grayling).  Another 
example  is  the  Red-Cockaded  Woodpecker  which  requires  old,  living,  diseased, 
pine  trees  for  nesting.  These  trees  are  provided  around  firing  ranges  where 
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trees  are  not  harvested  because  of  potential  damage  to  saw  blades  by  imbeded 
bullets  and  shrapnel.  This  incidental  damage  also  increases  the  frequency  of 
red  heart  disease,  the  disease  usually  found  in  nest  trees. 

Also  under  the  Fish  and  Wildlife  program  is  the  control  of  pest  species 
and  the  management  of  non-game  species. 

Under  the  umbrella  of  natural  resources  management  program  are  two 
somewhat  related  management  programs;  outdoor  recreation  and  archeological  and 
historical  site  preservation. 

Outdoor  recreation  includes  many  areas  of  interest  but  here  we  are 
concerned  primarily  with  those  that  are  related  to  use  or  modification  of  the 
natural  vegetation  or  terrain.  The  natural  resources  of  a  military  training 
area  can  provide  many  recreation  opportunities  such  as  hiking,  horseback 
riding,  camping,  and  off-road  recreational  vehicles  (ORV's). 

Archeological  and  historical  resources  are  not  renewable  and  therefore 
create  a  different  problem  in  the  realm  of  natural  resource  management.  All 
installations  are  required  to  identify,  categorize  and  preserve  sites  that  may 
be  considered  of  significant  value.  These  areas  must  be  off-limits  to 
training. 
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Part  II-  How  the  Damage  is  Done 


Natural  Resource  management  programs  as  previously  described  have  been  a 
part  of  the  U.S.  Army's  program  in  one  form  or  another  for  decades.  But 
shortly  after  passage  of  the  National  Environmental  Policy  Act  in  1969  (NEPA) 
and  Army  Regulation  200-1  (AR  200-1)  on  Environmental  Quality,  Environmental 
Protection  and  Enhancement,  and  its  predecessors,  the  U.S.  Army  began  to  study 
the  cause  and  effect  relationships  between  its  training  mission  and  the 
environment  in  which  it  trains.  Most  of  this  damage  is  intuitive  but  the 
problem  was  documenting  this  intuition,  determining  the  analytical  correlation 
of  change,  and  then  developing  a  program  or  series  of  programs  to  mitigate 
these  effects  to  the  degree  possible. 

The  first  major  problem  to  be  studied,  and  the  one  furthest  along,  is  the 

damage  caused  by  tactical  (tracked  and  wheeled)  vehicles  as  they  maneuver 
2 

cross-country  . 

The  primary  stress  point  is  physical  damage  to  vegetation  which  injures 
or  destroys  the  vegetation.  The  second  level  of  vegetational  damage  is  that 
done  by  crushing  root  systems  while  maneuvering  close  to  the  tree  but  not 
touching  the  above  ground  canopy.  Another  type  of  damage  is  that  done  by 
camouflage.  Whether  it  is  the  cutting  of  limbs  or  the  positioning  of  a 
vehicle  leaving  a  permanent  scar  on  the  landscape.  In  one  case,  Fort  Carson, 
CO,  these  trees  are  approximately  200  years  old  and  cannot  be  quickly 
replaced . 

Another  common  damage  is  that  done  to  the  ground  cover  and  soil  surface. 
While  this  does  not  detract  from  the  immediate  use  of  the  land  for  training, 
if  the  problem  is  not  corrected  training  can  be  effected  by  increased  water¬ 
borne  and  airborne  erosion. 

When  the  vegetation  and  soil  are  damaged  a  secondary  impact  could  be  to 
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the  local  water  quality  due  to  runoff,  or  to  the  animal  life  due  to  habitat 
alteration.  The  animal  community  can  also  be  effected  by  disturbing  behavior 
patterns  such  as  breeding,  nesting,  denning,  hibernation,  aestivation, 
feeding,  etc. 

Two  other  effects  of  training  are  the  use  of  smokes  and  obscurants  and 
prairie  and  forest  fires  started  by  tracer  munitions,  during  bivouac  or 
careless  disposal  of  cigarettes. 

The  list  of  other  damaging  factors  is  extensive  and  includes  such  items 
as  meal  and  beverage  containers;  oils,  fuels,  and  lubricants  spilled  during 
field  servicing  or  leaking  from  damaged  vehicles;  and  spent  ammunition  casings 
and  carrying  containers. 

These  are  the  effects  of  maneuver  training.  The  effects  of  weapons 
firing  training  (firing  ranges)  is  an  entirely  different  problem  that  I  will 
not  cover  except  to  say  that  ranges  are  smaller  in  total  acreage  and  under  far 
greater  control. 

The  United  States  has  a  great  variety  of  ecosystems  ranging  from  desert 
to  subtropical  in  humidity  and  rainfall  and  from  northern  coniferous  forest 
through  the  open  prairies  and  deciduous  woodlands  to  the  southern  coniferous 
forests  in  vegetation  types  (Table  1).  Major  training  facilities  are  located 
in  ea>-li  variant  and  the  extent  of  impact  is  highly  variable  and  dependent  upon 
the  resilency  of  the  system  (Figure  1). 
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Figure  1.  Locations  of  the  installations  studied. 


TABLE  1 


U.S.  Army  Installations  Studies  and  their  Ecological  Region 

Fort  Lewis  -  Northern  Coniferous  forest  and  gravel  moraine  prairie 

Fort  Drum  -  Ecotonal  area  of  Northern  coniferous  and  Eastern 
Decidous  woodlands 

Fort  Knox  -  Eastern  deciduous  forest  on  a  Karst  topography 

Fort  Riley  -  Ecotonal  area  of  tall  grass  prairie  and  deciduous 
woodland 

Fort  Hood  -  Short  grass  prairie  and  decidous  shrubland 

Fort  Carson  -  Short  grass  prairie  and  coniferous  shrubland 

Yakima  Firing  Center  -  Short  grass  prairie 

Fort  Benning  -  Southern  coniferous  forest 

Fort  Stewart  -  Southern  coniferous  forest 

Fort  Polk  -  Southern  coniferous  forest 

Fort  Bliss  -  Desert 

Fort  Irwin  -  Desert 

Twelve  installations  were  selected  in  the  early  phases  of  our  research  as 
representing  different  types  of  training  programs  (TRADOC  (basic)  versus 
F0R5C0M  (advanced  unit/readiness)  and  different  ecosystem  variations.  After 
initial  visits  four  installations  (Polk,  Knox,  Hood,  and  Lewis)  were  selected 
for  detailed  cause/effect,  studies,  although  similar  detailed  studies  have  now 
also  been  conducted  on  Forts  Irwin  and  Carson. 

From  these  sites  a  large  amount  of  mammal,  bird,  vascular  vegetation,  and 
soils  data  was  collected  and  analyzed. 

From  this  work  a  series  of  technical  reports,  journal  articles, 
predictive  computerized  systems,  site  selection  guidelines,  technical  manuals, 
engineering  technical  notes,  slide  presentations  and  videotapes  have  been 
produced. 
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Part  III.  Training  Area  Maintenance 

Over  the  past  few  years  a  research  effort  has  been  underway  to  develop 

technologies  to  help  U.S.  Army  installations  to  better  maintain  their 
•> 

environment  .  The  basic  approach  has  been  in  the  form  of  three  thrust 
areas:  Rehabilitation  and  Maintenance;  Management,  Planning,  Decision 
Support,  and  Scheduling;  and  Education/Communication. 

The  first  thrust  area  has  an  ecosystem  variability  problem.  To  date  our 
work  has  been  primarily  in  the  arid  and  semi-arid  regions.  The  first  task  has 
been  to  develop  rehabilitation  and  maintenance  prescriptions  that  will 
revegetate  and  stabilize  the  soil  on  already  damaged  lands.  In  the  United 
States  a  considerable  amount  of  information  was  available  for  seed-bed 
preparation,  fertilization,  and  suitable  plant  species  for  semi-arid  areas  but 
their  purpose  was  to  return  the  land  to  a  monoculture  grassland  to  be  used 
p-imarily  for  cattle  grazing.  A  second  purpose  was  to  stabilize  soils  in 
strip  mining  areas.  The  information  was  not  completely  useful  for  areas  that 
needed  to  be  returned  to  a  reasonably  natural  condition  to  promote  realistic 
training.  To  address  this  problem  an  eleven  species  seed  mixture  was 
developed  that  included  native  grasses  and  shrubs.  The  prescription  for 
planting  included  chisel-plowing,  fertilizer  application,  seasonal  timing  of 
broadcast  and  rangeland  drill  seeding,  and  a  program  to  monitor  the 
prescriptions  effectiveness. 

The  management,  planning,  cecision  support,  and  scheduling  thrust  has 
taken  a  broad  approach.  Some  of  the  research  products  currently  being  used 
are  the  Environmental  Early  Warning  System,  Mobilization  Facility  Planning 
System,  and  Stationing  Analysis  Model  which  deal  with  the  locationing  and 
relocationing  of  U.S.  Army  units  during  both  peacetime  and  under  mobilization. 
The  Geographical  Information  System  is  an  installation  specific  system  that 


displays,  using  computerized  color  graphics,  the  installations  resources, 
topography,  vegetation  types,  soil  types,  ranges,  power  lines,  highways, 
railroads,  etc.  This  can  then  be  used  to  assist  in  the  decision  processes  and 
planning  for  the  post. 

It  is  under  the  area  of  management,  planning  decision,  support,  and 
scheduling  that  a  unique  concept  for  training  area  maintenance  is  being 
developed,  tested,  and  demonstrated.  The  concept  is  mini-  or  small-area 
rotation.  Vehicle  damage  is  so  extensive,  and  land  use  for  training  so 
intensive,  that  to  rest  large  parcels  of  installation  lands  during  the 
critical  growth  periods  was  not  possible  yet  continued  training  negated  much 
of  the  benefits  of  revegetation  programs  before  the  plants  were  adequately 
established.  The  following  slides  will  show  the  concept. 


The  delineation  and  scheduling  of  these  small  areas  to  integrate  with  the 
training  mission  and  the  land  management  mission  requires  planning  and  good 
communication.  We  refer  to  the  (small-area)  mini-rotations  sites  as 
Management  Scheduling  Units  (MSU's).  To  eliminate  fencing  either  natural  or 
permanent  man-made  boundaries  are  used.  Examples  are  waterways,  topographic 
changes,  vegetation  changes,  roads,  and  railroads.  It  is  also  important  that 
the  areas  be  kept  small  and  well  separated  from  each  other  so  as  to  not  impede 
training. 

Presently  a  commercially  available  software  package  is  being  used  for 
scheduling  and  the  use  of  geographical  information  systems  are  also 
applicable.  Whatever  an  installations  decision  on  scheduling  and  management 
systems  it  will  have  to  involve  a  complex  of  monitoring,  natural  resource 
management  goals,  and  training  uses. 

The  final  thrust  is  that  of  education,  communication,  and  environmental 
awareness.  The  education  program  as  it  has  been  developed  for  Fort  Carson 
consists  of: 

Natural  resources  slide  show  directed  at  informing  military 
personnel  on  the  value  of  land  as  a  natural,  and  training, 
resource, 

gloom  and  doom  slide  show  depicting  how  severe  damage  is  from 
training  maneuvers, 

a  videotape  combining  the  aspects  of  both  slide  shows  plus  a 
desc  ption  of  the  right  way  and  wrong  way  to  train. 

The  rest  of  the  materials  are  posters,  stickers,  and  T-shirts 
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1. 


TM  5-630, 
TM  5-631, 
TM  5-633, 
TM  5-635, 


Natural  Resources  Management,  July  1982 
Natural  Resources  Forest  Management,  Dec  1981 
Natural  Resources  Fish  Wildlife  Management,  Feb  1982 
Natural  Resources  Outdoor  Recreation  and  Cultural  Values,  Feb 
1982. 


2.  USA-CERL  Special  Report  N-77,  Effects  of  Tracked  Vehicle  Activity 

on  Terrestrial  Mammals,  Birds,  and  Vegetation  at  Fort  Knox,  KY, 
July  1979. 


USA-CERL  Technical  Report  (TR),  N-95,  Ecological  Baseline  -  Fort  Hood, 
Texas,  Aug  1980. 

TR  N-116,  Effects  of  Tactical  Vehicle  Activity  on  the  Mammals,  Birds, 
and  Vegetation  at  Fort  Lewis,  WA,  Nov  1981. 

TR  N-113,  Effects  of  Tactical  Vehicle  Activity  on  The  Mammals,  Birds,  and 
Vegetation  at  Fort  Hood,  TX,  Sep  1981. 

TR-N-142,  An  Overview  of  the  Ecological  Effects  of  Tracked  Vehicles  on 
Major  U.S.  Army  Installations,  Feb  1983. 


TR  (in  press)  The  Effects  of  Tactical  Vehicles  Training  on  the  Lands  of 
Fort  Carson,  Colorado  —  An  Ecological  Assessment. 

TR  (in  press)  Ecological  Baseline  — •  Pino.  Canyon  Maneuver  Site, 
Colorado. 


USA-CERL  Technical  Manuscript  N-177,  Effects  of  Tracked  Vehicle  Activity 
on  Higher  Vertebrate. 

Transactions  Kentucky  Academy  of  Science,  Effects  of  Tracked  Vehicle 
Activity  on  Terrestrial  Mammals  and  Birds  at  Fort  Knox, Kentucky,  41 
(l-2):15-26,  1980. 

Environmental  Management,  Effects  of  Tracked  Vehicle  Activity  on  Bird 
Populations,  6(2) : 163—169,  1982. 

3.  TR  N-106,  Natural  Resource  Considerations  for  Tactical  Vehicle  Training 
Areas,  June  1981. 

TR  N-104,  Guidelines  for  Installation  Natural  Resource  Protection  During 
Training,  Oct  1981. 

TR  N-124,  Application  of  the  Recreation  Opportunity  Spectrum  for  Outdoor 
Recreation  Planning  on  Army  Installations,  March  1982. 

TR  N-134  Endangered  Species  on  U.S.  Army  Installations,  Aug.  1982. 

TR  N-139  An  Overview  of  Potential  Methods  for  Maintaining  Training  Area 
Environments  in  Arid  and  Semi-Arid  Climates,  April  1983 

TR  (in  press)  Annotated  Directory  of  Endangered  Wildlife  on  Selected  U.S. 
Army  Installations  West  of  the  Mississippi  River. 
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TR  (in  review)  Plant  Species  Suitable  for  Vegetative  Stabilization  of 
Training  Lands  in  Arid  and  Semi-Arid  Environments. 
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INTEGRATED  TRAINING  AREA  MAINTENANCE  (ITAM) 

Increases  in  training,  cooplicated  maneuvers  that  must  be  repeated 
frequently,  and  heavier  vehicles  have  made  environmental  considerations, 
resource  conservation,  and  the  need  to  maintain  realistic  training  areas 
crucial  training  area  management  Issues.  These  Issues  must  be  dealt  with  to 
ensure  that  the  Army  accomplishes  Its  training  missions.  Efforts  to  date  have 
failed  to  take  an  Integrated,  broad-based  approach  to  solving  these  problems, 
focusing  Instead  on  causal  factors  and  dealing  with  problems  In  a  piecemeal 
fashion. 

The  U.S.  Ar^y  Construction  Engineering  Research  Laboratory  (USA-CERL)  has 
developed  a  comprehensive  training  area  maintenance  program  to  solve  these  new 
land  management  problems.  The  five  part  ITAM  program  is  being  demonstrated  at 
Fort  Carson,  CO,  as  part  of  the  Facilities  Technology  Application  Tests  (FTAT) 
program. 

Part  one,  rehabilitation  and  maintenance,  goes  beyond  current  soli 
stabilization  and  revegetation  techniques.  Instead,  ground  covers  of  native 
grasses  and  shrubs  are  planted  using  various  seedbed  preparation  techniques. 
Species  selection  is  based  on:  (l)  ability  to  withstand  the  effects  of 
vehicular  traffic,  (2)  suitability  for  providing  tactical  concealment,  and  (3) 
contribution  to  creating  as  natural  a  training  environment  as  possible. 

Part  two,  rotational  scheduling,  Is  based  on  new,  small  area  rotation  (or 
mini-rotation)  principles.  Only  severely  damaged  areas  requiring  undisturbed 
rehabilitation  are  rested  and  their  size  Is  generally  limited  to  2S0  acres. 
Contiguous  areas  or  areas  located  close  to  each  other  are  not  rested 
simultaneously  to  avoid  Interfering  with  training  activities.  Signs, 
topographical  features,-  drainage  ditches,  roads,  and  large  structures  are  used 
to  delineate  rested  areas;  no  fencing  is  required.  At  Fort  Carson,  a  9  square 
kilometer  area,  Including  an  80  acre  mini-rotation  site,  Is  being  used  to 
demonstrate  the  benefits  of  rotational  scheduling. 

A  multi-media  environmental  awareness  program,  part  three,  takes  an 
approach  similar  to  the  "Litter  Bug,"  or  "Pitch  In"  programs.  The  program 
emphasizes  practicing  environmental  conservation  during  training.  Videotapes, 
slide  presentations,  posters,  stickers,  circulars,  and  T-shirts  Introduce 
officers,  enlisted  personnel,  and  civilian  employees  to  an  Installation's 
natural  resources.  More  Importantly,  the  program  shows  how  training  areas  can 
and  have  been  damaged  or  destroyed,  and  that  much  of  this  destruction  Is 
unnecessary.  Periodic  press  releases  reinforce  the  educational  program  and 
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December  1983 


TRAINING  AREA  RE SEARCH/ 3 ASIC 


To  adequately  maintain  U.S.  Army  training  lands  requires  knowledge  of  the 
cause/effect  relationships  between  training  and  environmental  degradation. 

The  basic  mechanisms  leading  to  vegetation  reduction,  erosion,  and  loss  of 
other  natural  resources  have  not  been  adequately  determined  or  quantified. 

To  address  this  problem,  CERL  initiated  a  research  program  which  gener¬ 
ally  determined  pre-  and  post-training  conditions  in  four  major  ecosystems: 
oak-juniper  woodlands,  moraine  prairies,  deciduous  woodlands,  and  southern 
coniferous  forests.  Parameters  studied  were  song  birds,  small  mammals,  vas¬ 
cular  vegetation,  and  soil.  This  research  showed  that  as  a  result  of  training 
activities,  woodlands  are  opened,  understory  is  reduced,  surface  soil  and  duff 
Is  lost,  food  resources  are  lost,  and  there  is  a  general  loss  of  animal  and 
plant  biom-ss.  A  continuing  effort  is  being  directed  at  determining  rates  of' 
change  and  the  biological  interrelationships  between  plant  and  animal  groups. 

The  second  problem  requiring  basic  research  was  how  to  extend  the  infor¬ 
mation  obtained  from  one  Installation  ecosystem  to  other  ecosystems  without 
detailed,  installation-specific  studies.  To  address  this  problem  a  relatively 
new  concept  of  organizing  animals  and  plants  into  what  are  referred  to  as 
guilds  was  modified  for  applied  studies.  A  guild,  by  simple  definition,  is  a 
group  of  organisms  that  use  similar  resources  in  a  similar  manner.  In  apply¬ 
ing  this  concept  to  environmental  analysis  the  definition  was  modified  by  ad¬ 
ding,  "therefore  an  action  that  affects  a  guild  in  a  certain  manner  will  ef¬ 
fect  all  members  of  that  guild  similarly." 

Use  of  the  guild  concept  in  environmental  analysis  will  drastically  re¬ 
duce  the  collection  of  field  data  necessary  for  both  preproject  planning  and 
ecological  and  environmental  condition  studies.  This  will  allow  data  gathered 
to  be  used  both  within  and  between  ecosystems  thereby  reducing  ecosystem  vari¬ 
ability  problems.  This  information  will  allow  project  managers  to  more  effec¬ 
tively  list  by  priority  the  methods  necessary  to  lessen  the  environmental  im¬ 
pacts  of  a  project  early  in  the  planning  phase.  The  inherent  advantage  is 
that  proper  procedures  to  reduce  adverse  environmental  effects  can  be  pre¬ 
dicted  before  project  initiation,  allowing  the  methods  to  be  implemented 
through  a  timely  and  more  cost-effective  program. 


Thesi*  two  basic  research  efforts  are  being  directly  incorporated  into 
both  the  training  area  prediction  and  maintenance  projects  currently  underway 
a  t  OF.  RL . 


CERL  POC  is  Dr.  WiLltara  D.  Sever l nghaus ,  COMM  2 17-352-65 i L ,  Ext.  420;  FTS 
958-7420;  AUTOVOt:  through  Chanute  Ac B ;  or  toll-free  300-USA-CERL  (outside 
Illinois),  800-252-7122  (within  Illinois). 
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HABITAT  EVALUATION  AND  MANAGEMENT  IN  THE  MILITARY  TRAINING  SETTING 


by  Hanley  K.  Smith 

U.  S.  Army  Engineer  Waterways  Experiment  Station 
Vicksburg,  MS,  USA 

INTRODUCTION 

The  Environmental  Laboratory  is  one  of  the  U.S.  Army  Corps  of  Engineers 
Research  Facilities  located  at  the  Waterways  Experiment  Station  (WES)  in 
Vicksburg,  Mississippi,  USA.  Many  of  the  laboratory's  research  projects  deal 
with  vegetation,  wildlife  management,  land  use  and  natural  resource  planning. 
This  paper  presents  information  on  habitat  evaluation  and  management  in  mili¬ 
tary  training  areas  and  is  divided  into  two  parts:  1)  new  technologies  and 
2)  the  application  of  these  technologies  in  the  development  of  a  model  land 
use  plan  for  training  areas. 


NEW  TECHNOLOGIES 

Wildlife  Management  Manual.  One  of  the  civil  functions  of  the  Corps  of 
Engineers  is  to  manage  nearly  1.7  million  hectares  of  land.  These  lands  con¬ 
tain  water  resource  projects  authorized  for  flood  control,  hydropower,  and 
navigation.  Most  are  managed  to  fcome  extent  for  wildlife.  Corps  projects 
frequently  present  the  type  of  management  situations  encountered  at  training 
sites.  An  example  is  the  management  of  disjunct  or  oddly-shaped  parcels  of 
land,  or  the  requirement  to  serve  a  variety  of  purposes  in  addition  to 
wildlife. 

A  wildlife  management  manual  is  being  developed  to  meet  the  Corps' 
special  needs  (1).  This  manual  will  also  meet  many  of  the  wildlife  management 
needs  on  military  training  areas.  It  is  divided  into  a  series  of  chapters  that 
give  detailed  information  on  commonly  managed  species,  desirable  wildlife 
plants,  nursery  and  planting  requirements,  equipment  specifications,  and  wild¬ 
life  management  prescriptions.  It  will  provide  the  land  manager  with  a 
detailed  resource  document  for  wildlife  management  that  is  directly  applicable 
to  training  lands. 
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Wildlife  Habitat  Evaluation.  An  important  part  of  wildlife  management  is 
the  ability  to  accurately  measure  the  resource.  The  Corps  and  the  U.S.  Fish 
and  Wildlife  Service  (FWS),  have  been  testing  the  FWS  system  for  wildlife 
habitat  evaluation.  That  system  is  known  as  the  habitat  evaluation  procedure, 
or  HEP  (2). 

HEP  is  a  method  for  documenting  the  quality  and  quantity  of  habitat  for 
selected  species.  The  user  decides  which  species  are  the  most  important  —  for 
economic,  sporting,  ecological,  or  whatever  reason.  The  area  is  then  cover 
typed,  and  a  model  of  the  selected  species  habitat  requirements  is  applied  to 
each  habitat  type.  The  result  is  a  rating  of  0.1  to  1.0  for  the  area  in  ques¬ 
tion  for  each  species  selected  for  evaluation.  The  rating  is  called  the  habi¬ 
tat  suitability  index.  The  individual  ratings  are  multiplied  by  the  sire  of 
the  area  to  give  habitat  units,  which  are  the  common  basis  for  comparis,. 
habitats.  WES  has  been  applying  this  technique  on  military  training  sites  for 
several  purposes:  to  establish  baseline  conditions;  to  determine  the  relative 
importance  of  different  areas  to  selected  species;  and  to  identify  those  habi¬ 
tat  factors  that  are  limiting  to  the  success  of  animal  species.  The  most 
important  application  of  HEP  to  military  training  areas  is  that  it  provides  a 
way  to  quantitatively  establish  the  value  of  an  area  to  wildlife,  and  measures 
the  impact  of  training  and  the  success  of  management. 

Erosion  Control.  Maintaining  soil  integrity  is  often  the  key  to  success¬ 
ful  management  of  plants  and  animals.  Proper  agronomic  and  agricultural  proce¬ 
dures  have  been  applied  routinely  in  low  to  moderate  risk  areas;  however,  many 
soils  present  special  problems  when  the  vegetation  is  removed  or  disturbed  by 
training  activities.  We  have  recently  completed  two  manuals  that  should  be  of 
great  value  in  these  situations.  One  deals  with  soil  erosion  control  proce¬ 
dures  and  revegetation  of  problem  soils  —  soils  that  are  highly  erodable, 
alkaline,  droughty,  or  waterlogged  (3).  The  other  manual  addresses  revegeta¬ 
tion  techniques  for  arid  and  semiarid  areas  (4). 

Wetlands  Evaluation.  Wetlands  have  become  the  focus  of  many  resource 
issues  in  the  United  States.  They  are  recognized  as  having  a  number  of  impor¬ 
tant  values,  including:  recreation,  real  estate,  flood  control,  and  wildlife. 
It  has  proved  very  difficult  to  quantify  these  values.  A  recent  analysis  of 
40  different  wetland  assessment  techniques  identified  only  one  with  consider¬ 
able  promise  —  a  technique  developed  by  the  U.S.  Federal  Highway  Administra¬ 
tion  called  "A  Method  for  Wetland  Function  Value  Assessment"  (5).  This 
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technique  displays  the  functions  and  values  of  wetlands  and  rates  the 
significance  of  each  function  for  a  specific  site.  The  procedure  still  needs 
refinement;  however,  it  has  been  successfully  used  to  address  the  impact  of 
toxic  wastes  on  wetlands  in  military  areas. 

Wetland  Restoration.  Restoration  procedures  for  coastal  wetlands  are  now 
well  known  (6).  It  is  often  possible  to  reestablish  marshes  in  areas  where 
they  have  been  destroyed,  or  to  create  new  wetlands  to  compensate  losses. 

These  techniques  have  been  applied  in  several  areas  where  military  construc¬ 
tion  disturbed  these  habitats. 

MODEL  LAND  USE  PLAN  FOR  TRAINING  AREAS 

Natural  resources  on  training  areas  can  be  managed  in  a  way  that  enhances 
the  training  mission.  An  approach  might  be  selectively  thinning  a  forest  to 
allow  better  opportunity  for  maneuver  exercises  and  at  the  same  time  allow 
residual  trees  to  grow  faster  and  produce  more  and  better  timber.  Another 
approach  is  to  restrict  high  risk  areas  to  specific  activities;  for  example, 
highly  erodable  areas  may  not  be  suited  to  heavy  tank  traf"  „  “d  be 

used  for  compass  or  land  navigation  training. 

A  model  land  use  plan  for  training  areas  is  being  deve.  Benn- 

ing,  Georgia.  This  plan  incorporates  most  of  the  techniques  u  .d  earlier. 

Ft.  Benning  was  chosen  because  it  has  varied  and  abundant  natural  resources, 
and  it  is  a  major  training  area.  The  goal  is  to  establish  a  procedure  that  will 
meet  training  needs,  produce  revehue'or  recreation  from  existing  resources,  and 
not  deplete  the  resource.  The  plan  is  divided  into  the  following  tasks: 

o  Conduct  preliminary  field  investigation 

o  Conduct  statutory  and  regulatory  review 

o  Identify  mission  land  requirements 

o  Conduct  natural  resource  inventories 

o  Determine  potential  demand  for  alternative  land  uses 
o  Determine  potential  land  uses 

o  Determine  management  objectives 

o  •  Determine  land  suitability 
o  Prepare  land  allocation  and  management  plan 
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Preliminary  Field  Investigation.  The  first  task  was  a  preliminary  field 
investigation  in  which  the  availability  and  quality  of  existing  databases  was 
examined  and  evaluated.  This  included  review  of  resource  management  plan?  and 
programs,  identification  of  existing  data  bases,  and  early  recognition  of 
potential  problem  areas. 

Statutory  and  Regulatory  Review.  Federal,  state,  and  local  laws  and 
regulations  regarding  land  management  authorities  and  responsibilities  were 
reviewed  in  this  task.  Particular  attention  was  given  to  potential  problems 
associated  with  nonmilitary  land  uses. 

Mission  Land  Requirement.  The  missions  and  potential  missions  the  land 
is  required  to  support  are  now  under  study. 

Natural  Resource  Inventories.  Inventories  of  lancis,  land  use,  and  asso¬ 
ciated  natural  resources  are  being  conducted.  Resource  information  will  be 
digitized  and  delineated  on  maps.  Databases  are  being  completed  for  soils, 
forestry,  and  wildlife  habitat. 

Alternative  Land  Use  Demands.  In  this  task,  the  potential  demand  for  non¬ 
training  related  activities  on  post  lands  will  be  evnluat  d.  Revenue  produc¬ 
ing  uses  such  as  agriculture  and  forestry  will  receive  attention. 

Potential  Land  Use.  Land  uses  that  are  compatibl  w-  he  training  mis¬ 
sion  and  can  be  supported  by  the  existing  resource  base  je  identified. 

For  example,  crop  production  may  be  a  source  of  income  on  lands  not  affected 
by  training. 

Management  Objectives.  The  goals,  requirements,  and  objectives  of  the 
post  or  higher  command  echelons  Will ‘be  determined  in  this  task.  Special 
attention  will  be  given  to  the  identification  of  those  goals  and  requirements 
that  could  affect  land  allocation  and  siting  decisions.  Examples  include  post 
activities,  training  requirements,  cost  and  manpower  goals,  environmental 
objectives,  and  land  leasing  costs. 

Land  Suitability.  Potential  land  uses  will  be  compared  with  management 
objectives  to  determine  land  suitability.  Suitable  land  uses  will  be  identi¬ 
fied  and  mapped. 

Land  Allocation  and  Management.  In  this  final  task,  land  allocation  and 
management  techniques  will  be  synthesized  into  an  overall  plan.  Here,  training 
needs  will  be  reconciled  with  land  use  and  should  result  in  a  plan  which  meets 
management  objectives  and  encourages  use  of  the  land  resource  in  a  productive 
and  nondegrading  manner. 
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CONCLUSION 


Protection  of  the  resources  on  training  areas  —  the  vegetation,  forests, 
soils,  and  wildlife  —  depends  on  our  ability  to  understand  and  manage  those 
resources  in  an  integrated  manner.  Uildlife  management  procedures  must  meet 
the  particular  demands  of  the  situation,  and  vegetation  restoration  techniques 
should  be  established  for  the  most  difficult  areas.  Success  in  managing  our 
training  resources  will  largely  depend  on  land  use  plans  that  meet  training 
needs,  resource  capabilities,  and  management  objectives. 
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DUTCH  HEATHLANDS  AS  MILITARY  TRAINING  AREAS 
AND  RESEARCH  FOR  NATURE  MANAGEMENT 

by  J.  Wiertz 

Research  Institute  for  Nature  Management,  The  Netherlands 


1 .  INTRODUCTION 


In  this  paper  some  general  background  information  is  given  about  Dutch 
heathland  and  about  the  applied  research  on  management  practices  to 
preserve  heathland  in  it';  present  form.  This  information  can  be  usefull 
during  a  visit  at  military  training  area  in  heathland. 

In  the  Netherlands  there  are  completely  natural  heathlands  in  the  dune 
areas  along  the  coast  and  in  the  transitional  area  between  peatmoors  and 
dryer  sandy  areas.  Most  of  the  Dutch  heathlands  areas,  however,  have  a 
semi-natural  character  and  are  to  be  found  on  sandy  inland  areas.  Only 
these  latter  we  will  discuss  here. 

Most  of  the  heathlands  in  the  Netherlands  are  dominated  by  ling  (Calluna 
vulgaris)  or  in  wet  heathlands  by  cross-leaved  heath  (Erica  tetralix).  In 
a  relatively  small  part  we  can  still  find  shifting  sands  on  rather  a 
larger  scale  chan  usually  can  be  found  in  Western  Europe.  About  14  000  ha 
of  these  heathlands  and  shifting  sands  are  used  nowadays  as  military 
training  areas. 

Most  of  the  heathland  soils  are  Pleistocene  deposited  sands  in  which  a 

typical  podzol  has  developed.  In  such  a  podzol  you  see  firstly  the  upper 

layer  with  raw  organic  material,  then  the  black-grey  organic  stained 

A  -horizon,  then  the  bleached  sandy  A  -horizon  and  black  and  dark  brown 
1  2 
B-horizon  in  which  the  leached  humus,  iron  and  aluminium  are  deposited 

and  at  last  the  C-horizor.  which  consists  of  unchanged  sand. 


2^ _ HISTORY  OF  HEATHLAND  MANAGEMENT 

In  early  days,  the  heathland  was  used  as  intensively  as  possible  for 
sheep  grazing  and  as  the  main  source  for  manure  on  arable  land.  Socecimes 
young  heather  was  mown  and  used  as  fodder  for  cattle.  In  the  daytime  the 
sheep  could  graze  in  the  open  heath  but  during  the  nighttime  they  were 
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kept  inside  in  a  deep  stall  where  they  produced  large  amounts  of  dung.  In 
order  to  preserve  the  dung  and  to  achieve  good  quality,  the  people  cut 
sods  in  the  heathland.  Sometimes  they  burned  the  heather  before  cutting 
sods.  These  sods  were  brought  into  the  stall  and  used  as  a  floor.  The 
floor  of  such  a  sheep-stable  contains  sods  mixed  with  sheepdung. 

Usually  the  people  took  the  sodsmanure  out  >f  the  stall  twice  a  year  to 
be  used  as  fertilizer  of  the  arable  land.  wing  to  this  procedure  some 
arable  fields  even  have  been  raised  0.5  -  1  m. 

Since  about  1880  especially  when  mineral  fertilizers  became  available 
the  area  of  heathlands  decreased  strongly  in  the  Netherlands.  Most  of  the 
heath  was  reclaimed  and  is  nowadays  used  for  Intensive  agricultural 
farming  often  manured  with  300  kg  nitrate  per  ha  per  year.  At  present,  an 
area  of  about  40  000  ha  heathland  is  protected  by  law  and  valued  as 
nature  reserve  (see  table  l). 


year 

ha  heathland 

1833 

900.000 

1900 

600 .000 

1938 

170.000 

1950 

60.000 

1982 

40.000 

Table  l.  Decrease  of  the  heathland  area  in  the  Netherlands  since  1833. 

Many  typical  and  rare  plants  (a.o.  Gentiana  pneumonanthe  and  Drosera 
intermedia)  as  well  as  animals  (a.o.  black  grouse  -  Tetrao  tetric,  sand 
lizard  -  Lacerta  agilis)  can  still  live  there.  Of  course  heathland  is 
also  apreciated  for  tourism  and  recreation  purposes. 

Despite  the  protection  the  heathlands  have  been  changing  drastically 
during  the  last  decades.  Without  management  or  sheep  grazing  the  heath  is 
being  invaded  by  trees  and, especially  by  grasses.  25%  -  50%  of  the  Dutch 
heathland  has  changed  lately  into  a  grassy  vegetation. 

When  there  is  a  strong  infestation  of  the  beetle  Lochmea  saturalis  in  the 
heather  remarkable  and  interesting  differences  can  be  noticed  in  the 
regeneration  process  mainly  depending  on  soil  characteristics. 

However,  when  grasses  constitute  a  minor  part  of  the  vegetation,  they 
often  can  develop  as  dominant  species.  In  other  cases,  especially  where 
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Calluna  was  the  only  vascular  plant,  the  Lnfestated  Calluna  dies  off  and 
new  seedlings  are  fci<ad  and/or  regeneration  of  the  original  Calluna 
heather  is  possible. 


3.  _ RESEARCH  FOR  TODAYS  HEATHLAND  MANAAGEMENT 


What  is  the  actual  explanation  of  the  phenomenon  that  formerly  a 
regeneration  occurred  with  heather  but  nowadays  mostly  with  grasses? 

The  most  important  factors  inducing  the  appearance  of  grasses  are 
probably: 

-  accumulation  of  organic  matter  by  lack  of  removal 

-  an  extra  input  of  atmospheric  nitrogen  due  to  increased  traffic, 
industries  and  agriculture  wnich  input  is  estimated  at  about  20  kg  N 
per  ha  per  year,  only  on  wet  deposition 

-  the  drainage  of  wet  heathland  for  agricultural  purposes. 


These  three  possible  explanations  Lead  to  the  hypothesis  that  if  a 
heathland  is  to  be  maintained  as  a  dwarf-shrub  vegetation  organic  matter 
and  nutrients  have  to  be  removed.  You  can  try  to  do  this  the  same  way  as 
formerly:  by  sheep  grazing,  cutting  sods,  mowing,  burning  and  so  on. 
These  management  practices  were  tried  out  in  order  to  remove  the  organic 
matter  and  nutrients.  Special  attention  was  given  to  the  costs  and 
benefits.  An  experiment  with  burning  as  management  strategy  in  which  the 
total  amount  of  nitrogen,  phosphate  and  potassium  was  measured  before  and 
after,  showed  in  moot  cases  a  drastical  decrease.  The  amount  of  available 
nutrients  had  not  increased  in  these  cases. 

Cutting  sods  is  "of  course  the  most  radical  way  to  remove  the  total  amount 
as  well  as  the  available  amount  of  nutrients*  In  experimental  fields  was 
shown  that  cutting  sods  changes  a  grassy  vegetation  again  into  heather. 
For  nature  mangeraent,  especially  in  wet  heathland  where  biomass 
production  is  high,  cutting  sods  would  be  the  most  effective  way  to 
remove  the  upper  soillayer,  rich  in  organic  matter  and  nutrients.  The 
sods  are  brought  together  in  big  heaps,  so  they  can  be  composted.  These 
composted  sods  are  sold  and  used  to  substitute  soil  in  horticulture  or  to 
grow  shrubs  in  container  bags.  In  respect  with  the  costs  of  manpower  it 


is  nowadays  necessary  to  construct  special  cutting  machinery  and  to  try 
to  regain  some  money  for  the  sods  produced.  Also  experimental  research 
has  been  started  with  cattle  and  sheep  grazing  as  modern  nature 
management  practices  in  order  to  study  the  behaviour  of  these  animals, 
their  effect  on  vegetation  and  the  possible  economic,  return. 
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EXCURSION  TO  THE  STAKENBERC  AREA  ON  29  NOVEMBER: 


SHORT  NOTES  ABOUT  THIS  MILITARY  TRAINING  HEATHLAND  AREA 

by  H.  M.  Beye 

Research  Institute  for  Nature  Management,  The  Netherlands 

Stop  l  General  view.  The  area  covers  300  ha,  owned  by  the  municipa¬ 
lity  and  hired  by  tne  Ministry  of  Defence.  Intensive  use  by  troops 
with  heavy  vehicles.  Vehicles  are  only  allowed  on  the  roads.  The  road 
system  meets  military  requirements.  Road  specifications:  8  m  wide; 

13  km/ 10C  ha;  10,4  ha/100  ha.  Elsewhere  free-use  areas  are  available. 

During  the  Fifties  and  early  Sixties  this  heathland  was  freely 
used  by  vehicles.  Big  parts  were  denuded.  When  the  area  was  provided 
with  a  modern  sandy  road  system,  the  denuded  areas  and  superfluous 
roads  nave  been  removed  by  ploughing,  leveling  down  and  sowing  with 
tne  grass  species  Festuca  ovina.  Particularly  m  this  area  the  grass 
is  substituted  cy  r.eather  already  after  some  years,  orobably  because 
of  the  poor  soil. 

atop  2  Explanation  of  soil  profile;  experimental  research  on  effects 
of  off- road- loco,  lot  ion,  researcn  on  hydrological  effects  of  sandy 
roads . 

To  carry  out  experiments  cn  off-road- locomotion  m  a  controlled 
way,  wheeltesters  nave  bear,  applied  with  the  result  of  which  wheight, 
speed  and  percentage  of  slip  have  been  adapted  precisely.  Besides, 
tne  performances  of  tires  can  be  measured. 

Whan  the  experiments  have  been  carried  out,  among  others  soil 
compaction  is  measured  with  a  penetrometer.  Soil  compaction  may 
diminish  directly  t-he  possibilities  for  rooting  of  plants.  Soil 
compaction  is  also  considered  to  change  other  soil  properties. 

Effects  at  long  notice  m  the  vegetation  are  believed  to  be  re¬ 
sults  of  alteration  of  soil  properties  and,  maybe  in  some  dearee, 
of  mechanical  damage  to  the  plants.  With  the  help  of  a  stereo  camera 
system  photographs  are  taken  from  5  m  height.  The  results  of 
analyzing  the  photographs  are  compared  with  e.g.  the  results  of  soil 
resistance  measurements. 

Dense  illuvial  layers  in  the  podzolic  soil  profiles  are  considered 
to  stagnate  rainwater  infiltration.  Assuming  this,  lateral  water 
movement  may  occur  on  slopes.  Construction  of  roads  could  alterate 
this  situation.  By  measuring  'he  saturated  hydraulic  conductivities 


unexpected  high  flow  rates  of  spodic  horizons  were  noticed.  However, 
surface  runoff  seemed  to  be  considerable,  which  is  influenced  by 
construction  of  sandy  roads. 

Stop  3  Heathland  management  by  cutting  sods.  In  former  times,  sods 
Cplaggen')  were  cut  by  farmers  to  use  in  stables.  This  plaggen 
practice  is  still  important  for  nature  management.  The  sods  can  be 
useful  in  restoring  areas  that  have  been  denuded  by  military  vehicles. 
Mechamically  cutting  sods  has  to  be  carried  out  very  carefully  to 
avoid  soi 1  damage  and  loss  of  historical  information  in  the  soil. 

Stop  4  Alteration  of  the  vegetation  because  of  off-road  locomotion. 

A  trail  owing  to  repeated  tank  passes  in  the  Fifties  clearly  finds 
expression  now  m  a  dominating  grass  vegetation  amidst  heathland. 
Areas  t.nat  nave  ueen  used  less  intensively  by  vehicles,  have  hardly 
any  outward  cnar.ges  in  the  vegetation.  Comparison  of  vegetation  rele- 
ves  from  areas  with  formerly  different  intensities  of  use  shows  real 
differences  nevertheless. 

Stop  ^  Protection  of  special  elements.  A  small  lake  in  the  Stakenberg 
area  was  the  first  and  the  only  object  to  protect  in  the  early  Fif¬ 
ties.  This  lake  exists  only  by  the  presence  of  impermeable  soil 
layers.  Explosives  damaged  these  layers  in  nearly  sites,  which  are 
very  dry  now.  Protection  of  individual  elements  is  now  taken  over 
by  protectivi'  measures  of  ecosystems  and  landscape  according  to 
multiple  use  principles,  as  far  as  military  demands  allow. 

H.M.  Beije 


155 


CNR  Team  Distribution 


Chief  of  Engineers 
ATTN:  OAEN-ZCF-B 
ATTN.  DACN-CWZ-R  (3) 

ATTN:  DAEN-CWR-R  (2) 

ATTN:  DAEN-ECE-1 
ATTN:  DACN-ECC-T  (10) 

ATTN:  DAEN-EC3  (2) 

ATTN:  DAEN-ZCE  (10) 

Each  US  A ray  Engr  Dfst 
ATTN.  Regulatory  Functions  (31) 

ATTN:  Military  Planning  Section* 

•Kansas  City,  Omaha,  Baltimore, 

New  York,  Norfolk,  Alaska, 

Mobile,  Savannah,  Los  Angeles, 
sacumento,  Fort  Worth 

US  Army  Engr  District,  Chicago  60404 
ATTN:  Chief.  NCCPE-PES 

uS  Army  Engr  Oiv,  New  England  021S4 
ATTN:  Regulatory  Functions 

US  Army  Engr  Oiv,  North  Central  60605 
ATTN:  Chief,  Engr  Oiv 

US  Army  Engr  Command,  Europe 
APO  New  York,  NY  09403 

7th  US  Army  09407 
ATTN:  AETTM-HRO-EHD 

193d  Inf  BOE  (CZ)  34004 
ATTN:  AFZU-FE-E  (3) 

'JS  Hllttary  Academy  10996 
ATTN:  Dept  of  Mechanics 
ATTN:  Library 

The  Army  Library  (ANRAL-k)  20310 
ATTN:  Army  Studies  Section 

Armament  Materiel  Readiness  Ccanand  61201 
ATTN:  0RSAR-1SE 

'raiment  RtO  Comnend  07801 
ATTN:  Fac  Engr/Env  Ofc 

Aviation  R6D  Command  63166 
ATTN:  DRDAV-EQP 

Communications  and  El'CtrpniCs 
Materiel  Readiness  Command  07703 
ATTN:  ORSEL-PL-ST 

Defense  Logistics  Agency 
ATTN:  OLA-OSC  (3)  22314 
ATTN:  OLA-WS  (2)  22314 

HQ  DARCOH  22333 
ATTN:  0RC1S  A  i2) 

Depot  System  Demand  17201 
ATTN:  ORSOS-S 

Electronics  RAD  Comaand  20763 
ATTN:  OELHO-FA 


Ft.  Buchanan,  PR  00934 
ATTN:  Facility  Engr/Env  Office 

Ft.  Greely  98733 

ATTN:  Facility  Engr/Env  Office 

Ft.  Leavenworth,  KS  66027 
ATTN:  ATZLCA-SA 

Ft.  Lee,  YA  23801 
ATTN:  DRXMC-MR-I  (5) 

Ft.  Monroe.  YA  23651 
ATTN:  ATEN-ADCSEN  (3) 

ATTN:  ATEN-FE-NR  (4) 

Ft.  Richardson,  AX  99505 
ATTN:  Facility  Engr/Env  Office 

Ft.  Sam  Houston,  TX  78234 
ATTN:  HO.  HSCM-R 

Ft.  Shatter,  Hi  96858 
ATTN:  Facility  Engr/Env  Office 

Ft.  Walnwrlght.  AX  99703 
ATTN:  Facility  Engr/Env  Office 

Indicated  Fac.  listed  In  OA  PAM  210-1 
ATTN:  Facility  Engr/Env  Office  (99) 

Schofield  Barracks,  HI  96857 
ATTN:  Facility  Engr/Env  Office 


Army  Depots 
Anniston  36201 


ATTN: 

SDSAN-DS-I 

Red  River  7550! 

ATTN: 

SOSRR-S 

Sacramento 

ATTN: 

SDSSA-SOF 

Savannah  61074 

ATTN: 

SOSLE-A 

Sharpe 

95331 

ATTN: 

SOSSH-ASF 

Sierra 

9t»l  13 

ATTN: 

S0SS1-FE 

Tobyhanna  18466 

ATTN: 

SOSTO-AF 

Tooele 

84074 

ATTN: 

SOSTE-FW 

ATTN: 

SDSTE-NA 

ATTN: 

SOSPU-A 

ATTN: 

SOSTE-UM 

ATTN: 

SOSTE-SE 

Arsenals 

Pine  Bluff  71611 
Rocky  Mountain  80022 
Watervl let  12189 

Aberdeen  Proving  Ground,  MO  21005 
ATTN:  ORSTE-PP-E 
ATTN:  OAC-ARI/E  21010 


Army  Aneunitlon  Plants 
Lake  City  64056 
ATTN:  SARLC-O-F 
Lone  Star  75501 
ATTN:  SARLS-EN 
Longhorn  75670 
ATTN:  SARLO-O 
Louisiana  71102 
ATTN:  SARLA-S 
Milan  38358 
ATTN:  SARH1-EN 
Radford  24141 
ATTN:  SARRA-IE 
Volunteer  34701 
ATTH:  SARYO-O 

US  Army  Medical  Bioengineering  Res. 

and  Development  Laboratory  21701 
ATTN:  Env.  Protection  and  Res.  Oiv. 

Institute  for  Water  Resources  22060 
ATTN:  J.  Del  11  Priscoli 

Director,  USA-WES  39181 
ATTN:  WES-ER 

US  Naval  Academy  21402  (2) 

Chief,  Naval  Operations  20360 
ATTN:  The  Library 

Klrtland  AFB,  NH  87117 
ATTN:  OE 

HQ  USAF/LEEEU 
WASH  DC  20330 

Patrick  AFB,  FL  32925 
ATTN:  XRQ 

Tyndall  AFB.  FL  32403 
ATTNL  AFESC/ECA 
ATTN:  AFESC-TST 
ATTN:  AFESC/OEY  (3) 

Oept  of  Transportation  Library  20590 

Env.  Protection  Agency  (EPA)  20460  (2) 

Federal  Aviation  Administration  2059! 
Chief,  Construction  and  Maintenance 
Standrds  Branch.  AAS-580 

Institute  of  Defense  Analysis 
Arlington,  YA  22702 

Office  of  Mgmt  Svc.  MS  llu-FAA  2056.' 

Transportation  Research  Board  (Ji  7‘)41h 

Veterans  Adninistratiun  Z047u 
Environmental  Planning  Oiv.  (08Hf.) 


ui 


Chemical  Systems  Laboratory  21010 
US  Army  HO  FORSCOM  30330  ATTN:  STEAP-PE-E  (2) 

A;TN:  AFEN-EQ  (4)  ATTN:  DRDAR-CLT-E 


